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EXECUTIVE SUMMARY

Dow AgroSciences LLC has proposed an LC/MS/MS method, GRM 01.25, for the enforcement
of tolerances for residues of penoxsulam in/on rice commodities. This method was used for the
quantitation of residues in rice commodities (forage, grain, straw, hulls, bran, and polished rice)
from the rice field trial and processing studies with penoxsulam submitted in conjunction with
DP Barcode D288152.

Briefly, samples of rice matrices are homogenized/extracted with acetonitrile/water, shaken for
60 minutes, and centrifuged. An aliquot of the supernatant is diluted with water and cleaned-up
on a mixed-mode polymeric-anion exchange solid phase extraction (SPE) plate. Residues are
eluted with ACN:formic acid (99.9:0.1, v:v), evaporated to dryness, and redissolved in mobile
phase. Residues are quantitated by LC/MS/MS using a C8 column, a gradient mobile phase of
ACN/methanol and water, each containing 0.1% acetic acid, and electrospray ionization in the
positive ion mode. Residues are quantified using external standards. The validated limit of
quantitation (LOQ) and calculated limit of detection (LOD) for penoxsulam were 0.01 and 0.002
ppm, respectively, in/on rice forage, straw, grain, hulls, bran, and polished rice.
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Adequate method recoveries were obtained for rice commodities at the LOQ (0.01 ppm) and up
to 100x the LOQ. Concurrent method validation data were also submitted in conjunction with
rice field trial and processing studies (MRID 45830719).

A successful independent laboratory validation (ILV) of the LC/MS/MS method has been
completed with rice grain and straw. Although extraction efficiency data were submitted,
penoxsulam residues in the samples examined were too low to allow determination of the ability
of the residue analytical method to extract aged residues. However, because the extraction
procedures of the method are very similar to those used in the metabolism study, no additional
extraction efficiency data will be required. The LC/MS/MS method has been submitted to
ACB/BEAD for regulatory method validation.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the residue analytical method data are
classified as scientifically acceptable. The laboratory that conducted the ILV for the method
recommended some changes/clarifications to the method procedures. Unless ACB concludes
differently, the modifications recommended by the ILV laboratory will need to be made to the
method prior to its acceptance as a tolerance enforcement method; any additional changes
recommended by ACB will also need to be incorporated.

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288152.

COMPLIANCE

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported which would impact the validity of the
study.

A, BACKGROUND INFORMATION

Penoxsulam {company code XDE-638; PC Code 119031) is an herbicide intended for the control
of Echinochloa grasses, broadleaf weeds, and sedge weeds in both water-injected (transplanted
paddy) and postemergence (direct-seeded) rice. A single postemergence application of
penoxsulam is to be made to rice from the one-leaf growth stage (7-12 days after seeding) to 60
days prior to rice harvest. The application is to be made by aerial or ground equipment once per
growing season at a maximum rate of 0.045 1b ai/A (50 g ai/ha). Penoxsulam is to be formulated
as a granular (for water-seeded rice) or suspension concentrate (for direct-seeded rice)
formulation.
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TABLE A.1.

Penoxsulam Nomenclature,

Compound

Common name (proposed)

Penoxsulam

Company experimental name

XDE-638

[UPAC name

6-(2,2-Difluoroethoxy)-N-(5,8-dimethoxy-s-triazolo[ 1,5-cJpyrimidin-2-yl}-e, e, c-triflucro-o-
toluenesulfonamide

CAS name 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy[ 1,2,4]triazolo[ 1, 5-c] pyrimidin-2-y1)}-6-
(trifluoromethyl)benzenesulfonamide
CAS# 219714-96-2

End-use product/EP

GF-443 SC SF (File Symbol 62719-LNN}, GF-947 Granule SF (File Symbotl 62719-LNG);
GF-947 Granule CA (File Symbol 62719-LNR).

TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam,
Parameter Value Reference
Melting point/range W; ‘z.?zi il Q%
Density Mot avallabie
Water sotubility pH Solubility (mg/L) 45830720
(unbuftered) 4.91
5 5.66
7 408
9 1460
Solvent solubility Solvent Solubility (g/L) 45830720
DMSO 78.4
NMP 40.3
DMF 39.8
acetone 20.3
acetonitrile 15.3
ethyl acetate 3.23
methanol 1.48
octanol 0.035
xylene 0.017
heptane <1 pg/ml
Vapor pressure 7.16 x 107 mm Hg at 25 °C 45830720
Dissociation constant, pK, 5.1 45830720
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TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam.
Parameter Value Reference
Octanol/water partition coefficient, Log(Kow) pH Log{Kqu) 45830720

(unbuffered) -0.354

5 1.137

7 ~0.602

9 -1.418

B. MATERIALS AND METHODS
B.1. Data-Gathering Method

Samples of rice commodities from the crop fieid trial and processing studies associated with the
proposed use of penoxsulam on rice (PP#3106542) were analyzed for residues of penoxsulam
using the proposed LC/MS/MS enforcement method for plant commodities.

B.1.1. Principle of the Method
The method principles are discussed in Section B2.1. below.
B.2. Enforcement Method

The proposed enforcement method is an LC/MS/MS method entitled, “Determination of
Residues of XDE-638 in Rice and Rice Processed Products by Liquid Chromatography with
Tandem Mass Spectrometry,” Dow AgroSciences Method GRM 01.25.

B.2.1. Principle of the Method

‘The LC/MS/MS method quantitates residues of penoxsulam per se in/on rice raw agricultural
and processed commodities. Briefly, samples of rice matrices are extracted with
acetonitrile/water, and the extracts are purified by solid-phase extraction (SPE). Residues are
quantitated by LC/MS/MS using a C8 column, a gradient mobile phase of acetonitrile/methanol
and water, each containing 0.1% acetic acid, and electrospray ionization in the positive ion mode.

TABLE B.2.1. Summary Parameters for the Analytical Enforcement Method Used for the Quantitation of
Penoxsulam Residues in Rice Matrices.

Method ID Dow AgroSciences Method GRM 01.25
Analyte(s) Penoxsulam

Extraction solvent/technique | Rice matrices are homogenized with acetonitrile:water (8:2, v:v) for one minute and then
shaken for at least one hour; the extract is isolated by centrifugation.

Clean-up strategies An aliquot of the extract is diluted with water and cleaned-up on a mixed-mode polymeric-
anion exchange 96-well solid phase extraction plate. Residues are eluted with
acetonitrile:formic acid (100.0:0.1, viv), evaporated to dryness, and redissolved in
acetonitrile:methanol:water;acetic acid (15:13:70:0.1, viv:iviv).
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TABLE B.2.1. Summary Parameters for the Analytical Enforcement Method Used for the Quantitation of
Penoxsulam Residues in Rice Matrices.

Instrument/Detector HPLC utilizing a C8 column and gradient mobife phase of water and acetonitrile:methanol
(E:1, viv), each containing 0.1% acetic acid, with tandem mass spectrometry (MS/MS)
detection using electrospray ionization operating in the positive ion mode. The ion transition
monitored is m/z 484.0 to m/z 195.0.

Standardization method External calibration standards of penoxsulam are prepared in acetonitrile:methanol:water
(15:15:70, v:v:v) containing 0.1% acetic acid.

Stability of std solutions No information or data concerning the stability of the standard solutions were irtcluded in the
method. The method does specify appropriate stopping points for the method and states that
sample extracts should be stored refrigerated.

Retention times 5.1-5.2 minutes (based on representative chromatograms)

C. RESULTS AND DISCUSSION
C.1. Data-Gathering Method

The LC/MS/MS method used for data collection for rice commodities is the same as the
proposed enforcement method; the enforcement method results are discussed in Section C.2
below. Adequate concurrent method validation data were submitted for residues of penoxsulam
in/on rice forage, straw, grain, hulls, bran, and polished rice in conjunction with the rice field trial
and processing studies (refer to the 860.1500 and 860.1520 DERs for MRID 45830719).

C.2. Enforcement Method

Method validation data for penoxsulam in rice commodities have been submitted (MRID
45830714) for the proposed LC/MS/MS method. Untreated samples of rice forage, straw, grain,
hulls, bran, and polished rice were fortified with 0.01-1.00 ppm penoxsulam. Adequate
recoveries were obtained for the rice commodities; method validation recoveries are reported in
Table C.2.1.

The fortification levels of the validation studies for the rice commodities represent the method
LOQ (0.01 ppm), 10x the LOQ (0.10 ppm), and 100x the LOQ (1.00 ppm) which adequately
cover the expected restdue levels for rice raw agricultural and processed commodities. A sample
of each rice matrix was also fortified at the LOD (0.002 ppm), but recoveries were not calculated
or included in the method validation means. Quantitated residues in these samples were 0.002-
0.003 ppm which demonstrated detection of residues at the calculated LOD.

The petitioner stated that residue confirmation is conducted by comparison of retention times and
peak area ratios with those of the standards; however, no limits for these comparisons were
provided. Because the LC/MS/MS method monitors a specific ion transformation, a
confirmatory method is not required.
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TABLE C.2.1. Recovery Results from Method Validation of Rice Matrices using the Enforcement
Analytical Method.’
Matrix Spiking Level Recoveries Obtained Mean Recovery + SD [CV]
(ppm)
Rice grain 0.01 103, 104, 104, 104, 104, 104, 105 103 £ 1.611.5]
0.10 103, 105
1.00 100, 101
Rice straw 0.01 103 102+ 1.0 [1.0]
0.10 102
1.00 101
Rice forage 001 104, 104, 104, 105, 106, 106, 106, 107 104 £3.4 [3.3]
0.10 102, 105
1.00 95, 99
Rice hulls 0.01 104 101 £ 4.2 [4.1]
0.10 96
1.00 102
Rice bran 0.01 93 86+ 6.4 [7.4]
0.10 82
1.00 82
Polished rice 0.01 105 101 £ 4.5 [4.5]
0.10 101
1.00 96

! Calibration standards were prepared in acetonitrile:methanol:water (15:15:70, viviv, each containing 0.1% acetic acid);
fortification solutions were prepared in acetonitrile,

TABLE C.2.2. Characteristics for the Enforcement Analytical Method Used for the Quantitation of
Penoxsulam Residues in Rice Matrices.

Analyte Penoxsulam

Equipment ID Zorbax SB C8 colurmm and LC/MS/MS with electrospray interface (PE SCIEX API
3000)

Limit of quantitation (LCQ) 6.0 ppm

Limit of detection (LOD) 0.002 ppm

Accuracy/Precision Percent recoveries and coefficients of variance (CVs) indicate acceptable

accuracy/precision for residues of penoxsulam in/on rice raw agricultural and processed
commodities at the LOQ (0.01 ppm), 10x the LOQ, and 100x the LOQ. Recovery
ranges (and CVs) for penoxsulam were 100-103% (1.5) from rice grain, 101-103%
(1.0) from rice straw, 95-107% (3.3) from rice forage, 96-104% (4.1) from rice huils,
82-93% (7.4) from rice bran, and 96-103% (4.5) from polished rice. See Table C.2.1
above.

Reliability of the Method/[ILV] An independent laboratory method validation (ILV) of LC/MS/MS method GRM
01.25 was conducted using rice grain and straw. The recovery values obtained with the
initial trial (grain) and second trial (straw) indicate that the LC/MS/MS method is
reliable at the method LOQ (0.01 ppm), 2x the LOGQ, and 10x the LOQ for rice grain,
and at the method LOQ (0.01 ppm), 2x the LOQ, and 100x the LOQ for rice straw; see
Section C.3 below.
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TABLE C.2.2, Characteristics for the Enforcement Analytical Method Used for the Quantitation of
Penoxsulam Residues in Rice Matrices.

Linearity The instrument response was linear (coefficient of determination, 1%, was 1.0000} for
penoxsufam standards, prepared in acetonitrile:methanol-water (15:15:70, viviv, each
containing 0.1% acetic acid), in the range of 0.002-1.0 ppm.

Specificity No matrix interference was observed in the control sample chromatograms (rice grain),
and the analyte peak was well-defined and symmetrical. High specificity of the mass
spectrometric determination method was demonstrated for penoxsulam.

An extraction efficiency study was conducted with the method validation using samples of
radiolabeled rice grain, straw, and immature forage obtained from a rice metabolism study (refer
to the DER for MRID 45830712). We note that the petitioner did not specify whether
radiolabeled samples were from plants treated with [triazolopyrimidine-2-"*C]penoxsulam or
plants treated with [phenyl-U-"*C]penoxsulam, and did not identify from which harvest interval
the immature rice forage samples were obtained (in the metabolism study, immature forage
samples were collected 0, 3, 7, 14, and 30 days following treatment). In the metabolism study,
residues were extracted with acetonitrile:water (80:20, v:v) three times. The residue method uses
a single-step extraction including homogenization with acetonitrile:water (80:20, v:v) and
shaking for at least one hour on a flat-bed shaker. The extractability using triplicate extraction
was compared with two single-extraction procedures to determine whether the triplicate
extraction procedure is required. The first single-step extraction procedure included 60-second
homogenization followed by shaking at low speed for 60 minutes, and the second single-step
extraction procedure used only shaking for 60 minutes at low speed. Optimum residue levels
were extracted from rice forage with the single-step procedure using homogenization and
shaking; recoveries are reported below in Table C.2.3.

It appeared that the results reported for the metabolism-method extraction were not those from
the actual metabolism study, but were generated as part of the extraction efficiency study.
However, because the petitioner did not include any raw data to support the extraction efficiency
study, the study reviewer could not verify this. The actual results from the rice metabolism study
are included in Table C.2.3.

Because of the low levels of penoxsulam residues in the samples examined, the ability of the
residue analytical method to extract aged residues of penoxsulam from rice commodities cannot
be determined from these data. However, because the extraction procedures of the method are
very similar to those used in the metabolism study, no additional extraction efficiency data will
be required. The petitioner should note for future submissions that more details regarding the
samples used in extraction efficiency studies should be provided in the reports, and that samples
bearing residues above the L.OQ should be used if at all possibie. In addition, any submitted
extraction efficiency study should be supported by raw data.
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TABLE C.2.3. Extraction Efficiency; Single-Step Extraction Versus Triplicate Extraction Procedures.
) Penoxsulam Residue Extracted (ppm)
Extraction Procedure -
Rice Forage Rice Grain Rice Straw

Metabolism Method: Triplicate acetonitrile/water extraction, shaken for 0.003, 0.004 ND,! ND ND, ND
30 minutes
Single acetonitrile/water extraction, shaken for 60 minutes, 1.5-g sample 0.004, 0.004 ND, ND ND, ND
size _
Single acetonitrile/water extraction, homogenized, shaken for 60 0.003, 0.006 ND, ND ND, ND
minutes, 1.5-g sample size
Residue Method: Single acetonitrile/waier extraction, homogenized, €.004, 0.005 ND, ND ND, ND
shaken for 60 minutes, 5-g sample size, larger solvent amount (100 mL}
Metabolism study results:?  [triazolopyrimidine-2-*C]penoxsulam 0.006 <0.001 0.003

treatment

[phenyl-U-""C]penoxsulam treatment 0.023 <0.001 0.001

I'ND = not detected; <0.002 pprm.
* Refer to the DER for MRID 45830712, The reported results are from rice forage samples from the 30-day posiireatment
interval: much higher levels of penoxsulam were observed in forage samples from shorter postireatment intervals.

C.3. Independent Laboratory Validation

An independent laboratory validation study (ILV; MRID 45830715) was conducted for
LC/MS/MS method GRM 01.25 by ABC Laboratories, Inc. (Columbia, MO). Untreated samples
of homogenized rice grain and straw, provided by the petitioner, were fortified with penoxsulam
at 0.01 (LOQ), 0.02, and 0.10 (grain) or 1.00 (straw) ppm. Fortified and unfortified (control)
samples were analyzed using the proposed enforcement method as described in Table B.2.1.

Adequate recoveries were obtained from rice grain with the first method trial; however, the first
method trial failed for rice straw due to cross-contamination of control and blank samples from
adjacent fortified samples during concentration in the collection plate. Adequate recoveries were
obtained from rice straw with the second method trial, with one method modification. Samples
of rice straw in the second trial were transferred from the collection plate into individual tubes
prior to evaporation to minimize cross-contamination of the samples. Recoveries of penoxsulam
from the ILV study are reported in Table C.3.1. No detectable residues of penoxsulam (<0.002
ppm) were observed in one unfortified sample of rice grain and four unfortified samples of rice
straw; detectable penoxsulam residues were observed in one rice grain sample, at 0.002 ppm.

The ILV laboratory reported that the initial injection of rice straw samples fortified at 1.0 ppm
resulted in average recoveries of 115% and noted that the 1.0-ppm fortification level is
equivalent to the highest point in the calibration ¢curve defined in the method. The ILV
laboratory noted that the method does not specifically state that fortifications at or above the
standard curve should be diluted to the mid-range (we note that the method does specify that
samples expected to contain residues above the standard curve should be diluted). The
laboratory diluted the 1.0-ppm fortification samples 5x and reran them; these results are reported
in Table C.3.1. Based on these results, the laboratory recommended that information concerning
the dilution of samples with residue values at or above the standard curve (0.002-1.0 ppm) be
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included in the methodology. The laboratory also experienced difficulties profiling the 96-well
SPE plate as written and suggested that the method be reworded to more thoroughiy reflect how
this profile should be performed. In addition, the laboratory recommended that the method allow
the alternative of doing the analysis, under scaled vp conditions, using conventional SPE
columns.

The laboratory reported that one set of 30 samples required one person ~12 hours for preparation
of the samples for LC/MS/MS analysis, using a 96-well SPE plate and without automated SPE
clean-up.

TABLE C.3.1. Recovery Results Obtained by an Independent Laboratory Validation of the Enforcement
Method for the Determination of Penoxsulam in Rice Grain and Straw.
Matrix Spiking Level Recoveries Obtained Mean Recovery £ SD {CV]
{pprm)
Rice grain 0.01 80, 92, 95,100, 117 97+ 10.2 [10.5]
0.02 87,92
6.10 88, 102, 102, 104, 108
Rice straw; second irfal 0.01 103, 107, 109, 113,119 107+ 5.9 [5.6]
0.02 105, 112
1.00! 99, 101, 101, 102, 108

! The samples fortified at 1.0 ppm were diluted 5x and re-injected; the actual recoveries from undiluted samples were not
provided.

D. CONCLUSIONS

Adequate method validation data have been submitted for the proposed LC/MS/MS enforcement
method, GRM 01.25, for residues of penoxsulam in/on rice commodities (grain, forage, straw,
hulls, bran, and polished rice). A successful IL'V has been completed with rice grain and straw.
Because the extraction procedures of the proposed enforcement method are similar to those used
in the rice metabolism study, radiovalidation data will not be required. The LC/MS/MS method
has been submitted to ACB for regulatory agency validation (PMV).

In conjunction with the rice field trial and processing studies, adequate concurrent method
validation data were submitted for the LC/MS/MS method used for data collection for residues of
penoxsulam in/on rice forage, straw, grain, hulls, bran, and polished rice. The proposed
LC/MS/MS enforcement method was used for data collection for residues of penoxsulam in/on
rice commodities.

E. REFERENCES

None.
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STUDY REPORT

45830719 McCormick, R.; Rutherford, I..; Schelle, I.. (2002) Magnitude of Residue of XDE-638
in Rice and Rice Processed Products: Lab Project Number: 010063. Unpublished study prepared
by Dow AgroSciences LLC. 135 p.

EXECUTIVE SUMMARY

In rice processing studies conducted in MS and CA, mature rice grain was harvested 62 or 92
days following a single broadcast application of the 2 bs ai/gal suspension concentrate
formulation (MS trial) or the 0.11% G formulation (CA trial), respectively, at 0.18 Ib ai/A (2x the
application rate used in the crop field trials; see 860.1500 DER for MRID 45830719). The
suspension concentrate formulation was applied as a broadcast foliar spray to rice at the 32
BBCH growth stage, using water containing a crop oil concentrate. The G formulation was
applied directly to flooded rice, ~40 days after seeding, when the permanent flood was
established.

Residues of penoxsulam were nondetectable (<0.002 ppm) in/on rice grain treated with the
suspension concentrate or G formulation, and residues were nondetectable in hulls, bran, and
polished rice processed from treated rice grain. Processing factors could not be determined
because the residue levels were nondetectable in both the RAC and processed commodities. The
maximum theoretical concentration factor for rice is 8x (OPPTS 860.1520, Table 1), based on
concentration factors of 5x for hulls and 7.7x for bran (OPPTS 860.1520, Table 3).

The petitioner did not address the issue of conducting field trials on rice at higher rates, to
potentially generate samples containing detectable or quantifiable residues; however, in the rice
metabolism study (refer to the DER for MRID 45830712), it was noted that phytotoxic effects
were observed in plants treated at 150 g ai‘ha, which is equivalent to 0.13 1b ai/A.

Residues of penoxsulam in/on rice grain and its processed commodities were quantitated using
the proposed LC/MS/MS enforcement method (GRM 01.25). The reported limit of detection
(LOD) and limit of quantitation (LOQ) were 0.002 ppm and 0.01 ppm, respectively, for all rice

DP Barcode D288152/MRID No. 45830719 Page 1 of 7
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DACO 7.4.5/0PPTS 860.1520/0ECD I1A 6.5.4 and ITIA 8.5
Processed Food and Feed - Rice

matrices. This method is adequate for data collection based on acceptable concurrent method
recovery and method validation data (refer to the DER for MRID 45830714).

The maximum storage intervals from sample collection to analysis were 58 days (1.9 months) for
rice grain and 135 days (4.4 months) for rice processed commodities. The available storage
stability data (refer to the DER for MRID 45830717) demonstrate that residues of penoxsulam
were stable under frozen conditions for up to 210 days (6.9 months) in rice grain and 197 days
(6.5 months} in rice hulls, bran, and polished rice. These data are adequate to support the storage
conditions and intervals of samples from the submitted rice processing study.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the rice processing study residue data are
classified as scientifically acceptable.

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288152.

COMPLIANCE

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported which would impact the validity of the
study.

A. BACKGROUND INFORMATION

Penoxsulam (company code XDE-638; PC Code 119031) is an herbicide intended for the control
of Echinochloa grasses, broadleaf weeds, and sedge weeds in both water-injected (transplanted
paddy) and postemergence (direct-seeded) rice. A single postemergence application of
penoxsulam is to be made to rice from the one-leaf growth stage (7-12 days after seeding) to 60
days prior to rice harvest. The application is to be made by aerial or ground equipment once per
growing season at a maximum rate of 0.045 1b ai/A (50 g ai/ha). Penoxsulam is to be formulated
as a granular (for water-seeded rice) or suspension concentrate (for direct-seeded rice)
formulation.

DP Barcode D288152/MRID No. 45830719 PageZ of 7
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g Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
s DACO 7.4.5/0PPTS 860.1520/0ECD ITA 6.5.4 and ITIA 8.5
Processed Food and Feed - Rice

TABLE A.L Penoxsulam Nomenclature,
Compound F F
CH
-~
0 3
T PN
S /N“‘*N SN
[l "N—
O H N/ s
CF,
O\
CH,
Common name (proposed) Penoxsulam
Company experimental name | XDE-638

TUPAC name

6-(2,2-Difluoroethoxy)-N-(5,8-dimethoxy-s-iriazolo]1,5-cjpyrimidin-2-y1)-e, &, e-trifluoro-o-
toluenesulfonamide

CAS name 2-(2,2-difluoroethoxy)-N~(5.8-dimethoxy[1,2,4]triazolo[1,5-¢] pyrimidin-2-y1)-6-
(trifluoromethyDbenzenesulfonamide
CAS# 219714-96-2

End-use product/EP

GF-443 SC SF (File Symbol 62719-L.NN); GF-947 Granule SF (File Symbol 62719-LNG);
GF-947 Granule CA (File Syrabol 62719-LNR).

TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam.
Parameter Reference
Melting point/range Nk avsiania
Density Mok avaliable
Water solubility pH Solubility (mg/L) MRID 45830720
(unbuffered) 4.91
5 5.66
7 408
9 1460
Solvent solubility Solvent Solubility (g/L) MRID 45830720
DMSO 78.4
NMP 40.3
DMF 39.8
acetone 20.3
acetonitrile 153
ethyl acetate 3.23
methanol 1.48
octanol 0.035
xylene 0.017
heptane <1 pg/mlL
Vapor pressure 7.16 x 107 mm Hg at 25 °C MRID 45830720
Dissociation constant, pK, 5.1 MRID 45830720

DP Barcode D288152/MRID No. 45830719
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Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.4.5/QOPPTS 860.1520/0OECD IIA 6.5.4 and IITA 8.5
Processed Food and Feed - Rice

TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam.
Parameter Value Reference
Octanol/water partition coefficient, Log{Kqaw) pH Log(Kow} MRID 45830720
{unbuficred) -0.354
5 1.137
7 -0.602
9 -1.418
B. EXPERIMENTAL DESIGN
B.1. Application and Crop Information
TABLE B.,1.2. Study Use Pattern.
Location: EP! Application Tank Mix
City, State; —- Adjuvants
Vear Timing Rate | RTE | Treat. Method Total Rate
(Ib ai’A) | (days) | No. (Ib ai/A)
Greenville, {2 Ibs ai/gal |32 BBCH; 0.18 N/A 1 Foliar broadcast 0.18 Crop oil concentrate
MS; 2001 | suspension |31 inches tall spray (2.5%)
concenirate
Fresno, 0.11%G 22 BBCH; 0.18 N/A 1 Broadeast to 0.18 None
CA,; 2001 16 inches tall flooded rice

' EP = End-use Product
? RT1= Retreatment [nterval; N/A = not applicable; only one application was made.

B.2. Processing Procedures

A processing flowchart was not provided.

Rice grain samples were shipped frozen to STAR-Coastal (location not provided) for processing
into hull, bran, and polished rice. The grain was dried to 12% moisture and cleaned in a grain
cleaner to remove foreign particles. The hulls were then removed from the cleaned grain using a
rice huller. The remaining brown rice (hulled grain) was milled to obtain polished rice and bran.
Processing of rice grain into hulls, bran and polished rice was completed within 10 days of
harvest. No material balance information or any additional details concerning the processing
procedures were provided.

B.3. Analytical Methodology

Samples of rice grain and processed hulls, bran, and polished rice were analyzed for residues of

penoxsulam using Dow AgroSciences Method GRM 01.25, the proposed enforcement method.
A complete description of the method is provided in the DER for MRID 45830714.

Briefly, samples of rice grain and its processed commoditics were extracted with ACN:water
(8:2; v:v) and centrifuged. An aliquot of the supernatant was diluted with water and purified by
solid-phase extraction. Residues were eluted with ACN:formic acid (99.9:0.1, viv), evaporated

DP Barcode D288152/MRID No. 45830719 Page 4 of 7
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Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences L.LC
DACO 7.4.5/0PPTS 860.1520/0ECD 114 6.5.4 and II1A 8.5
Processed Food and Feed - Rice

to dryness, and redissolved in ACN:methanol:water (15:15:70, v:v:v) mobile phase containing
0.1% acetic acid for analysis by LC/MS/MS. The reported LOD was 0.002 ppm, and the .OQ
was 0.01 ppm for all rice matrices.

C. RESULTS AND DISCUSSION

In two trials, mature rice grain was harvested 62 or 92 days following a single broadcast
application of the 2 Ibs ai/gal suspension concentrate or 0.11% G formulation, respectively, at
0.18 Ib ai/A (2x the field trial application rate). The suspension concentrate formulation was
applied as a broadcast foliar spray to rice at the 32 BBCH growth stage using ground equipment
in 11.4 gal/A water with a crop oil concentrate (2.5%). The G formulation was applied directly
to flooded rice, ~40 days after seeding, when the permanent fiood was established. The
maximum theoretical concentration factor for rice is 8x (OPPTS 860.1520, Table 1).

Residues of penoxsulam in/on rice grain and its processed commodities were quantitated using
the proposed LC/MS/MS enforcement method (GRM 01.25). Concurrent method validation data
are presented in Table C.1. The reported LOD and LOQ were 0.002 ppm and 0.01 ppm,
respectively, for all rice matrices; however, the lowest level of validation in the concurrent
method recovery analyses was 0.015 ppm for each commodity. Adequate method validation data
on rice matrices (including processed commodities) at the LOQ level were provided for the
enforcement method (see the DER for MRID 45830714). This method is adequate for data
collection based on acceptable concurrent and method validation recovery data.

Residues data from the study are presented in Table C.3. Residues of penoxsulam were
nondetectable (<0.002 ppm) in/on rice grain (RAC) and hulls, bran, and polished rice processed
from rice treated with either the suspension concentrate or G formulation. Processing factors
could not be determined because the residue levels were nondetectable in both the RAC and
processed commodities. Apparent residues of penoxsulam were reported as nondetectable in/on
two samples each of untreated rice grain, hulls, bran, and polished rice.

The petitioner did not address the issue of conducting field trials on rice at higher rates, to
potentially generate samples containing detectable or quantifiable residues; however, in the rice
metabolism study (refer to the DER for MRID 45830712), it was noted that phytotoxic effects
were observed in plants treated at 150 g ai/ha, which is equivalent to 0.13 1b ai/A.

Sample storage conditions and intervals are summarized in Table C.2. Bulk samples of rice
grain were frozen at the field sites within 4 hours of sampling and were shipped frozen to
STAR-Coastal for processing. Rice grain samples were processed within 10 days of harvest, and
the frozen processed hull, bran, and polished rice samples were shipped overnight to Dow
AgroSciences for analysis. The maximum storage intervals from sample collection to analysis
were 58 days (1.9 months) for rice grain and 135 days (4.4 months) for rice processed
commodities. The available storage stability data (refer to the DER for MRID 45830717)
demonstrate that residues of penoxsulam are stable under frozen conditions for up to 210 days
(6.9 months) in rice grain and 197 days (6.5 months) in rice hulls, bran, and polished rice. These

DP Barcode D288152/MRID No. 45830719 Page 5 of 7
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#  Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
w  DACO 7.4.5/0PPTS 860.1520/0ECD 1A 6.5.4 and IIIA 8.5
Processed Food and Feed - Rice

data are adequate to support the storage conditions and intervals of samples from the submitted
rice processing studies.

TABLE C.1. Summary of Coneurrent Recoveries of Penoxsulam from Rice.

Matrix Analyte Spike level (ppm) Sample size (n) Recoveries (%) Mean + std dev

Rice, grain Penoxsulam 0.015 2 93,96 96 +£3
0.15 1 99

Rice, hulls Penoxsulam 0.015 2 109, 110 1123
0.075 2 111, 116

Rice. bran Penoxsulam 0.015 2 107, 108 109+ 3
0.15 1 112

Polished rice Penoxsulam 0.013 2 105,116 110+ 6
0.15 1 109

Polished rice

95-135 days (3.1-4.4 months)

TABLE C.2, Summary of Storage Conditions.

Matrix Storage Actual Storage Duration from Limit of Demonstrated Storage Stability
Temp. (°C) ! Collection (Processing) to Analysis

Rice, grain 20 28-38 days (0.9-1.9 months) 210 days?

Rice, hulis 93-135 days (3.1-4.4 months) 197 days in rice hulls, bran, and

Rice, bran 95-135 days (3.1-4.4 months) polished rice”

! Rice grain was processed within 10 days of harvest,
2 Refer to the DER for MRID 45830717.

TABLE C.3. Residue Data from Rice Processing Study with Penoxsulam.
RAC Processed Total Rate PHI Penoxsulam Residues Processing Factor
Commodity (Ib ai/A) {days) (pptm) !
Rice Tireated with the 2 Ibs ai/gal Suspension Concentrate
Rice Grain (RAC) 0.18 62 ND -
Hulls ND No processing factor could be calculated
because residues in the RAC and processed
Bran ND .
commodities were nondetectable,
Polished Rice ND
Rice Treated with the 0.11% G
Rice Grain (RAC) 0.18 92 ND --
Hulls ND No processing factor could be calculated
Bran ND because r651d1'z§s in the RAC and processed
commeodities were nondetectable.
Polished Rice ND

! Residues in the RAC and processed commodities were reported as nondetectable (ND); the reported LOD and LOQ were 0.002
and 0.01 ppm, respectively, in all rice matrices.

DP Barcode D288152/MRID No. 45830719 Page 6of 7
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@% Penoxsulam/XDE-638/PC Code 11903 1/Dow AgroSciences LLC
DACO 7.4.5/0PPTS 860.1520/0ECD 1IA 6.5.4 and IIIA 8.5
Processed Food and Feed - Rice

D. CONCLUSIONS

The submitted rice processing data reflect the use of penoxsulam as a suspension concentrate or
G formulation to rice at 0.181b ai/A. Application of the suspension concentrate formulation was
made to rice at the 32 BBCH growth stage, and application of the G formulation was made ~40
days after seeding, when the permanent flood was established. Residues of penoxsulam were
nondetectable (<0.002 ppm) in/on rice grain (RAC) and hulls, bran, and polished rice processed
from rice treated with either the suspension concentrate or G formulation. An acceptable method
was used for quantitation of residues in/on rice grain and its processed commodities.

The petitioner did not address the issue of conducting {ield trials on rice at higher rates, to
potentially generate samples containing detectable or quantifiable residues; however, in the rice
metabolism study (refer to the DER for MRID 45830712), it was noted that phytotoxic effects
were observed in plants treated at 150 g ai/ha, which is equivalent to 0.13 1b ai/A.

E. REFERENCES

None.

F. DOCUMENT TRACKING
RDI: R. Loranger (7/9/04)

Petition Number(s): 3106542

DP Barcode(s): D288152
PC Code: 119031

Template Version April 2003
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STUDY REPORT

45830719 McCormick, R.; Rutherford, L.; Schelle, L. (2002) Magnitude of Residue of XDE-638
in Rice and Rice Processed Products: Lab Project Number: 010063. Unpublished study prepared
by Dow AgroSciences LLC. 135 p.

EXECUTIVE SUMMARY

Dow AgroSciences LLC has submitted crop field trial data depicting the magnitude of the
residue of penoxsulam in/on rice forage, straw, and grain following treatment with either a
suspension concentrate (SC) or granular () formulation. A total of 16 rice field trials were
conducted in Regions 4 (AR, LA, MS; 11 trials), 5 (MO; 1 trial), 6 (TX; 2 trials), and 10 (CA; 2
trials} during the 2001 growing season.

In separate plots at each field trial, a single application of the 2 1bs ai/gal suspension concentrate
or 0.11% G formulation was made to rice plants at 0.090 lb ai/A. Application of the suspension
concentrate formulation was made to rice at the 30-32 BBCH (Biologische Bundesanstalt,
Bundessortenamt and Chemical) growth stage to target a 60-day PHI; the suspension concentrate
formulation was applied as a foliar broadcast spray in water with crop oil concentrate (2.5%).
Application of the G formulation was made to rice ~40 days after seeding, when the permanent
flood was established (21-23 BBCH); the G formulation was applied directly (broadcast) to
flooded rice. Samples of mature rice grain and straw were collected from both plots at each trial
site. To evaluate residue decline, samples of immature rice forage were collected 0, 1, 3, 7, 14,
and 21 days following treatment at two field trial sites.

Residues of penoxsulam in/on rice forage, straw, and grain were quantitated using the proposed
LC/MS/MS enforcement method (GRM 01.25). The reported limit of detection (LOD) and limit
of quantitation (LOQ) were 0.002 ppm and 0.01 ppm, respectively, for all rice matrices. This
method is adequate for data collection based on acceptable concurrent method recovery and
method validation data (refer to the DER for MRID 45830714).

DP Barcode D288132/MRID No. 45830719 Page 1 of 13
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Penoxsulan/XDE-638/PC Code 11903 1/Dow AgroSciences LL.C
DACO 7.4.1/0PPTS 260.1500/0ECD 11A 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2, 8.3.3
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as a granular (for water-seeded rice) or suspension concentrate (for direct-seeded rice)

formulation.
TABLE A.1. Penoxsulam Nomenclature.
Compound F F
CH
~
0 3
1 ﬁ /k
S Ny
y—
—_
O N P
CF
3 O\
CH,
Common name {proposed) Penoxsulam
Company experimental name | XDE~638

IUPAC name

6-(2,2-Difluoroethoxy)-N-(3,8-dimethoxy-s-triazolo[ 1,5-c]pyrimidin-2-y1)-e; e, ee-triflyoro-o-
toluenesulfonamide

CAS name 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy{ 1,2, 4]triazolo{1,5-¢] pyrimidin-2-y1)-6-
(triffuoromethyl}benzenesuifonamide
CAS# 219714-96-2

End-use product/EP

GF-443 5C SF (File Symbol 62719-LNN); GF-947 Granule SF (File Symbol 62719-LNG);
GF-947 Granule CA (File Symbol 62719-LNR).

TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam,
Parameier Value Reference
Melting point/range g@%&%ﬁ
Density %’%@E allable
Water solubility pH Solubility (mg/L) MRID 45830720
(unbuffered) 4.91
3 3.66
7 408
9 1460
Solvent solubility Solvent Solubility (g/L) MRID 45830720
DMSO 78.4
NMP 40.3
DBMF 39.8
acetone 20.3
acetonitrile 153
ethyl acetate 323
methanol 1.48
octanol 0.035
xylene 0.017
heptane <1 po/ml

DP Barcode D288152/MRID No. 45830719
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TABLE A.2. Physicoch ‘mical Properties of Technical Grade Penoxsulam.
Parameter Value Reference
Vapor pressure 7.16 x 107 mm Hg at 25 °C MRID 45830720
Dissociation constant, pK, 3.1 MRID 45830720
Octanol/water partition coeffici at, Log(Kow) pH Log{Kow) MRID 45830720
(unbuffered) -0.354
3 1.137
7 -0.602
9 -1.418
B. EXPERIMENT iL DESIGN
B.1. Study Site Infor nation
TABLE B.1.1  Soil Char cterization.
Trial Identifier: City, State; Y ar Soil characteristics
Type %0OM pH CEC
Shoffner, AR; 2001 Silt loam Not Applicable
Newark, AR; 2001 Silt loam
Proctor, AR; 2001 Silty ¢lay loam
Heth, AR; 2001 Clay
Stuttgart, AR; 2001 Silt loam
Tillar, AR; 2001 Silt loam
Fresno, CA; 2001 Loam
Live Oak, CA; 2001 Clay loam
Washington, LA; 2001 Sandy loam
Bunkie, LA; 2001 Clay
Ville Platte, LA; 2001 Silt loam
Bemie, MO; 2001 Silt loam
Greenville, MS; 2001 Clay

Walls, MS; 2001

Silty clay loam

Brookshire, TX; 2001

Sandy loam

East Bernard, TX; 2001

Clay loam

Average monthly maxin um and minimum temperatures and monthly rainfall, along with
historical averages, werc provided for the study period (not available electronically). All plots

were flooded using typic Al production practices for rice production. The actual temperatures and

rainfall were within typi al environmental conditions for rice production. The petitioner noted
that at the two CA sites, hete was no rainfall between application and harvest; all other sites
received at least some re nfall between application and harvest.

DP Barcode D288152/MRIT No. 45830719
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Penoxsulam/XDE-638/PC Code 11903 1/Dow AgroSciences LLC
DACO 7.4.1/0PPTS 860.1500/0ECD I1A 6.3.1, 6.3.2, 6.3.3 and ITIA 8.3.1, 8.3.2, 8.3.3
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TABLE B.1.2. Study Use Pattern.
Trial ID: City, EP! Application Tank Mix
. H 3
State; Year Treat. No. and Crop Rae | RTI | Method (GPA) | Total Rate | HuYants
Stage at Application (Ibai/A) | (days) (Ib ai/A)

Shoffner, AR; |2 Ibs ai/gal 30-32 BBCH; 0.050 N/A Foliar broadcast | 0.090 COC (2.5%)
2001 suspension 27-29 inches tall (14.9 gal/A)

concentrate

0.11% G 21-22 BBCH; 0.09 Broadcast 0.09 None

8-9 inches tall

Newark, AR; |2 lbsai/gal 30-32 BBCH; 0.093 N/A Foliar broadcast | 0.093 COC (2.5%)
2001 suspension 2(-22 inches tall (13.4 gal/A)

concentrate

0.11% G 22 BBCH; 12 inches tall §0.09 Broadcast 0.09 None
Proctor, AR; 2 Ibs ai/gal 32 BBCH; 26 inches tall | 0.091 N/A Foliar broadcast | 0.091 COC (2.3%)
2001 suspension (18.3 gal/A)

concentrate

0.11% G 23 BBCH; 10 inches tall | 0.09 Broadcast 0.09 None
Heth, AR; 2 Ihs ai/gal 32 BBCH; 25 inches tall | 0.090 N/A Foliar broadcast | 0.090 COC (2.5%)
2001 suspension (18.1 gal/A)

concentrate

0.11%G 23 BBCH; 12 inches tall |0.09 Broadcast 0.09 None
Stuttgart, AR; |2 Ibs ai/gal 30-32 BBCH; 0.090 N/A Foliar broadcast | 0.090 COC (2.5%)
2001 suspension 12-14 inches tall (11.7 gal/A)

concentrate

0.11% G 27-29 BRCH; 0.09 Broadcast 0.09 None

10-14 iaches tall

Tillar, AR; 2 Ibs ai/gal 32 BBCH, 22 inches tall | 0.090 N/A Foliar broadcast | 0.090 COC (2.5%)
2001 suspension (10.9 gal/A})

concentrate

011% G 32 BBCH; 22 inches tall |0.09 Broadcast 0.09 None
Fresno, CA; 2 Ibs ai/gal 32 BBCH; 24 inches tall | 0.090 N/A Foliar broadcast | 0.090 COC (2.5%)
2001 suspension (18.1 gal/A)

congentrate

0.11%G 22 BBCH; 16 inches tall | 0.09 Broadcast 0.09 None
Live Oak, CA; |2 lbs ai/gal 32 BBCH; 24 inches tall |0.091 N/A Foliar broadcast | 0.091 COC (2.5%)
2001 suspension (20.2 gal/A)

concentrate

0.11% G 23 BBCH; 17 inches tail | 0.09 Broadcast 0.09 None
Washington, 2 lbs ai/gal 32 BBCH; 29 inches tall | 0.090 N/A Foliar broadcast | 0.090 COC (2.5%)
LA; 2001 suspension (16.4 gal/A)

concenirate

0.11% G 22 BBCH; 6 inches tall | 0.09 Broadcast 0.09 None
Bunkie, LA; 2 tbs ai/gal 32 BBCH; 30 inches tall | (.093 N/A Foliar broadcast | 0.093 COC (2.5%)
2001 suspension (15.8 gal/A)

concentrate

0.11% G 22 BBCH; 6 inches tall | 0.09 Broadcast 0.09 None
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Crop Field Tria . - Rice

TABLE B.1.2. Study Us¢ Pattern.
Trial ID: City, EP! Application Tank Mix
- : 3
State; Year Treat. No. and Crop Ratc | RTE | Method (GPA) | Total Rate | - 0ovants
Stage at Application (Ib ai/A) | (days) (Ib ai/A)

Ville Platte, 2 1bs ai/gal 30-34 BBCH; 0.091 N/A Foliar broadcast | 0.091 COC (2.5%)
LA; 2001 suspension 30 inches tall (14.4 gal/A)

concentrate

0.11% G ‘21 BBCH; 10 inches tall | 0.09 Broadcast 0.09 None
Bemnie, MO; 2 lbs ai/gal 32 BBCH; 24 inches tall | 0.091 N/A Foliar broadcast | 0.091 COC (2.3%)
2001 suspension (18.3 gal/A)

concentrate

0.11% G -23 BBCH; 10 inches talt | 0.09 Broadcast 0.69 None
Greenville, 2 1bs ai/gal 32 BBCH; 31 inches tall |0.088 N/A Foliar broadcast | 0.088 COC (2.5%)
MS; 2001 suspension - (11.2 gal/A)

concentrate :

0.11%G 21 BBCH; 12 inches tall | 0.09 Broadcast 0.09 None
Walls, MS; 2 lbsaifgal |32 BBCH; 23 inches talt | 0.091 N/A Foliar broadcast | 0.091 COC (2.53%)
2001 suspension (18.4 gal/A}

concentrate

0.11% G 23 BBCH; 10 inches tall | 0.09 Broadcast 0.09 None
Brookshire, 2 Ibs ai/gal 32 BBCH; 0.090 N/A Foliar broadcast | 0.090 COC (2.5%)
TX; 2001 suspension 23-26 inches tall (19.0 gal/A)

concentrate

0.11% G 30 BBCH; 0.09 Broadcast 0.09 None

22-24 inches tall

East Bernard, [2 lbs ai/gal 32 BBCH; 0.089 N/A Foliar broadcast | 0.089 COC (2.5%)
TX; 2001 suspension 28-32 inches tall (14.4 gal/A)

concentrate

0.11%%. G 25 BBCH; 0.09 Broadcast 0.09 None

13-15 inches tail

EP = End-use Product

[ -

RTI = Retreatrment Interval; N A = not applicable; only one application was made.
COC = Crop oil concentrate.

DP Barcode D288152/MRII No. 45830719 Page 6 of 13
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Penoxsulam/XDE-638/PC Code 119031/Dow AgrbSciences LLC
DACO 7.4.1/0PPTS 860.1500/0ECD 1TA 6.3.1, 6.3.2, 6.3.3 and IIA 8.3.1, 8.3.2, 8.3.3
Crop Field Trials - Rice

TABLE B.1.3. Trial Numbers and Geographical Locations.

NAFTA Growing Region Rice

Submitted Requested

Canada uUs

1A

21
Total 16 0 16

B.2. Analytical Methodology

Duplicate samples of mature rice grain and straw were collected from each site, and duplicate
samples of immature rice forage were collected at multiple sampling intervals from two trial
plots. Samples of'rice grain, straw, and immature forage were analyzed for residues of
penoxsulam using Dow AgroSciences Method GRM 01.25, the proposed enforcement method.
A complete description of the method is provided in the DER for MRID 45830714.

Briefly, samples of rice matrices were extracted with ACN:water (8:2; v:v) and centrifuged. An
aliquot of the supernatant was diluted with water and purified by solid-phase extraction.

DP Barcode D288152/MRID No. 45830719 Page 7 of 13
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Penoxsulam/XTL
DACO 7.4.1/01
Crop Field Tria

3-638/PC Code 119031/Dow AgroSciences LLC
TS 860.1500/0ECD 1IA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2, 8.3.3
- Rice

Residues were eluted wi
redissolved in ACN:met
analysis by LC/MS/MS.
rice matrices.

C. RESULTS ANL
The petitioner conductec
(MO; 1 trial), 6 (TX; 2 t
number and location of {
residue data for rice.

The 16 rice field trials c
penoxsulam. A single a
formulation was made tc
formulation was made tc
suspension concentrate {
concentrate (2.5%) as a:
mounted sprayer). Appl
when the permanent floc
flooded rice by hand or1

Samples of mature rice ¢
plot) at each trial site. S
following treatment fron
field trial site (Greenvill
field trial site (Fresno, C

Residues of penoxsulam
LC/MS/MS enforcemen
presented in Table C.1.

respectively, for all rice
method recovery analyse
on rice at the 1.OQ level
45830714). This metho:
method validation recov

Residues of penoxsulam
residue data in rice RAC
were less than the methc
0.484 ppm in/on rice str:
suspension concentrate
than the method L.OQ (<
following a single applic

1 ACN:formic acid (99.9:0.1, viv), evaporated to dryness, and
anol:water (15:15:70, v:v:v, each phase containing 0.1% acetic acid) for
The reported LOD was 0.002 ppm, and the LOQ was 0.01 ppm for all

DISCUSSION

a total of 16 rice field trials in Regions 4 (AR, LA, MS; 11 trials), 5
als), and 10 (CA; 2 trials) during the 2001 growing season. The
eld trials are adequate with respect to geographic representation of

asisted of two plots treated with two different formulations of

plication of the 2 lbs ai/gal suspension concentrate or 0.11% G

rice plants at ~0.090 Ib ai/A. Application of the suspension concentrate
rice at the 30-32 BBCH growth stage to target a 60-day PHI; the
rmulation was applied in 10.9-20.2 gal/A water with crop oil

sliar broadcast spray using ground equipment (backpack or tractor
:ation of the G formulation was made to rice ~40 days after seeding,

1 was established; the G formulation was applied directly (broadcast) to
sing a spreader.

-ain and straw were collected from both treated plots (and the control
mples of immature rice forage were collected 0, 1, 3, 7, 14, and 21 days
the plot treated with the suspension concentrate formulation at one

, MS) and from the plot treated with the G formulation at a different

1) to evaluate residue decline.

1n/on rice forage, straw, and grain were quantitated using the proposed
method (GRM 01.25). Concurrent method validation data are

“he reported LOD and LOQ were 0.002 ppm and 0.01 ppm,

1atrices; however, the lowest level of validation in the concurrent

s was 0.015 ppm for each commodity. Adequate method validation data
vere provided for the enforcement method (see the DER for MRID

is adequate for data collection based on acceptable concurrent and

ry data.

‘n/on rice commodities are presented in Table C.3; a summary of

: (grain and straw) is presented in Table C.4. Residues of penoxsulam
1 LOQ (<0.01 ppm) to 0.013 ppm in/on rice grain samples and <0.01-
w samples harvested 47-97 days following a single application of the
rmulation at 0.088-0.093 1b ai/A. Residues of penoxsulam were less
).01 ppm) infon rice grain and straw samples harvested 64-101 days
ition of the G formulation at 0.09 Ib ai/A.

DP Barcode D288152/MRIL
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Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.4.1/0PPTS 860.1500/0ECD I1A 6.3.1, 6.3.2, 6.3.3 and [TIA 8.3.1, 8.3.2, 8.3.3
Crop Field Trials - Rice

The petitioner collected samples of immature rice forage at multiple posttreatment intervals in
two field trials (one suspension concentrate treatment and one G treatment) to evaluate residue
decline. Average penoxsulam residues from the suspension concentrate trial decreased from 2.11
ppm on Day 0 to 0.012 ppm on Day 21 in rice forage, and average penoxsulam residues from the
G trial decreased from 0.114 ppm on Day 0 to <0.01 ppm (LOQ) on Day 21 in rice forage. The
petitioner stated that the half-life of penoxsulam residues in rice forage was less than 1 day for
both formulations. We note that residue levels were much higher in samples treated with the
suspension concentrate formulation than in samples treated with the G formulation.

Apparent residues of penoxsulam were nondetectable (<0.002 ppm) in/on 16 samples of
untreated rice grain, 15 samples of untreated rice straw, and 11 samples of untreated rice forage;
detectable residues were observed in/on one sample of rice straw and one sample of rice forage,
each at 0.003 ppm.

Sample storage conditions and intervals are summarized in Table C.2. Duplicate samples of
mature rice grain and straw were collected from each site, and duplicate samples of immature
rice forage were collected at multiple sampling intervals from two trial plots. Samples were
frozen at the field sites within four hours of collection and were shipped frozen to Dow
AgroSciences (Indianapolis, IN), where samples were stored frozen until analysis. The
maximum storage intervals of crop samples from harvest to analysis were 68-101 days (2.2-

3.3 months) for rice grain, straw, and immature forage. The available storage stability data (refer
to the DER for MRID 45830717) demonstrate that residues of penoxsulam are stable for up to
210 days (6.9 months) of freezer storage in rice forage, straw, and grain. These data are adequate
to support the storage conditions and intervals of samples from the submitted rice field trials.

TABLE C.1. Summary of Concurrent Recoveries of Penoxsulam from Rice Matrices.
Matrix Analyte Spike level Sample Recoveries (%) Mean + std dev
{ppm) size (n)
Rice, grain Penoxsulam 0.015 7 93, 96, 97, 100, 102, 110, 117 102+ 8
0.15 4 97, 98,99, 117
Rice, straw Penoxsulam 0.015 9 91, 91, 92, 92, 96, 97, 98, 99, 100 96+ 3
0.15 4 93,97, 98, 102
0.3 2 94, 96
Rice, immature forage | Penoxsulam 0.015 6 99, 101, 103, 109, 111, 121 1009
0.03 2 93,99
1.5 2 83, 91
4.5 2 94, 95

DP Barcode D288152/MRID No. 45830719 Page 9 of 13
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Penoxsulam/XT 3-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.4.1/01 >TS 860.1500/OECD 1A 6.3.1,6.3.2, 6.3.3 and lI1A 8.3.1,8.3.2, 8.3.3

Crop Field Tria - Rice
TABLE C.2. Summary f Storage Conditions.
Matrix (RAC) Storage Temp. | Actual Storage Duration from Harvest | Limit of Demonstrated Storage
°C) to Analysis Stability
Rice, grain -20 9-77 days (0.3-2.5 months) 210 days (6.9 months) in rice
Rice, straw 10-68 days (0.3-2.2 months) grain, straw, and forage |
Rice, immature forage 79-101 days (2.6-3.3 months)
! Refer to the DER for MRID 43 30717,

TABLE C.3.  Residue D ia from Crop Field Trials with Penoxsulam.
Trial ID: Regic | Crop; Variety Total Rate Commeodity or |PHI (days) | Penoxsulam Residues
City, State; Year (Ib aifA) Matrix (ppm) !
Ric Treated with the 2 lb/gal Suspension Concentrate Formulation
Shoffner, AR; 2001 4 Rice; Wells 0.090 Grain 38 ND, ND
Straw 58 0.044, 0.096
Newark, AR; 2001 4 Rice; Cocodrie 0.093 Grain 60 ND, ND
Straw 60 ND, 0.062
Proctor, AR; 2001 4 Rice; Cocodrie 0.091 Grain 47 ND, ND
Straw 47 0.06e1, 0,122
Heth, AR; 2001 4 Rice; Wells 0.090 Grain 58 ND, ND
Straw 58 0.016, 0.016
Stuttgart, AR; 2001 4 Rice: Cocodrie 0.090 (Grain 73 ND, ND
Straw 73 0.002, 0.004
Tillar, AR; 2001 4 Rice; Cocodrie 0.090 Grain 64 ND, ND
Straw 64 ND, 0.003
Fresno, CA; 2001 10 Rice; M-202 0.090 Grain 69 0.012, 0.0i2
Straw 6% 0.441, 0.484
Live Oak, CA; 2001 10 Rice; M-202 0.091 Grain 37 0.012, 0.013
Straw 57 0.188, 0.201
Washington, LA; 2001 4 Rice; Cypress 0.090 Grain 60 ND, ND
Straw 60 0.003, 0.004
Bunkie, LA; 2001 4 Rice; Cocodrie 0.093 Grain 39 ND, ND
Straw 59 0.017,0.024
Ville Platte, LA; 2001 4 Rice; Wells 0.091 Grain 97 ND, ND
Straw 97 0.029, 0.046
Bernie, MO; 2001 3 Rice; Cocodrie 0.091 Grain 66 ND, ND
Straw 66 0.055, 0.108

DP Barcode D288152/MRIL No. 45830719

Page 10 of 13



HED Records Center Series 361 Science Reviews - File R100658 - Page 29 of 111

Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.4.1/0PPTS 860.1500/0ECD I1A 6.3.1,6.3.2, 6.3.3 and I11A 8.3.1, 8.3.2,8.3.3
Crop Field Trials - Rice

TABLE C.3. Residue Data from Crop Field Trials with Penoxsulam.
Trial ID: Region Crop; Variety Total Rate Commodity or |PHI (days) | Penoxsulam Residues
City, State; Year (b ai/A) Matrix {ppm) !
Greenville, MS; 2001 4 Rice; Lemont 0.088 Forage 0 2.01,2.22
1 0.739, 0.837
3 0.191, 0.228
7 0.083,0.126
14 0.015, 0.011
21 0.008,0.014
Grain 62 ND, ND
Straw 62 ND, ND
Walls, MS; 2001 4 Rice; Wells 0.091 Grain 58 ND, ND
Straw 58 ND, 0.006
Brookshire, TX: 2001 6 Rice; Cocodrie 0.090 Grain 57 ND, ND
Straw 57 0.029, 0.055
| East Bernard, TX: 2001 6 Rice; Cocodrie 0.089 Grain 61 ND, ND
Straw 61 0.006, 0.008
Rice Treated with the 0.11% G Formulation
Shoffner, AR: 2001 4 Rice; Wells 0.09 Grain 85 ND, ND
Straw 83 ND, 0.602
Newark, AR; 2001 4 Rice; Cocodrie 0.09 Grain 85 ND, ND
Straw 85 ND, NI»
Proctor. AR; 2001 4 Rice; Cocodrie 0.09 Grain 75 ND, ND
Straw 75 ND, ND
Heth, AR; 2001 4 Rice; Wells 0.09 Grain 86 ND, ND
Straw 86 ND, ND
Stuttgart, AR 2001 4 Rice; Cocodrie 0.09 Grain 83 ND, ND
Straw 83 ND, ND
Tillar, AR; 2001 4 Rice; Cocodrie 0.09 Grain 64 ND. ND
Straw 64 ND, ND
Fresno, CA; 2001 10 Rice; M-202 0.09 Forage 0 0.094, 0.134
1 0.030, 0.058
3 0.016, 0.019
7 0.067,0.012
14 0.003, 0.004
21 0.002, 0.062
Grain 92 ND, 0.002
Straw 92 0.002, 0.005
Live Oak, CA; 2001 10 Rice; M-202 0.09 Grain 86 ND,ND
Straw 86 ND, 0.004
DP Barcode D288152/MRID No. 45830719 Page 11 of 13
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Penoxsulam/XI

ol

E-638/PC Code 11903 1/Dow AgroSciences LLC

DACO 7.4.1/0! PTS 860.1500/0ECD IIA 6.3.1, 6.3.2, 6.3.3 and 111A 8.3.1,8.3.2, 8.3.3
Crop Field Tria : - Rice

TABLE C.3. Residue I 1ta from Crop Field Trials with Penoxsulam.

Trial ID: Regit 1 Crop; Variety Total Rate Commodity or |PHI (daysy| Penoxsulam Residues

City, State; Year (Ib ai/A) Mairix (ppm) '

Washington, LA; 2001 4 Rice; Cypress 0.09 Grain 80 ND, ND
Straw 80 ND, ND

Bunkie, LA; 2001 4 Rice; Cocodrie 0.09 Grain 78 ND, ND
Straw 78 ND, ND

Ville Platte, LA; 2001 4 Rice; Wells 0.09 Grain 101 ND, NI
Straw 10t ND, ND

Bemie, MO:; 2001 5 Rice; Cocodrie 0.09 Grain 90 ND, ND
Straw 90 ND, ND

Greenville, MS; 2001 4 Rice; Lemont 0.09 Grain 84 ND, ND
Straw 84 ND, ND

Walls, MS; 2001 4 Rice; Wells 0.0 Grain 70 ND, ND
Straw 70 ND, 0.008

Brookshire, TX; 2001 6 Rice; Cocodrie 0.09 Grain 63 ND, ND
Straw 65 ND, 0.002

East Bernard, TX; 2001 6 Rice; Cocodrie 0.09 Grain 81 ND, ND
Straw 81 ND, ND

! Nondetectable residues are reg

rted as ND, and residues quantitated between the LOD and LOQ are italicized; the reported

LOD and LOQ are 0.002 ppm ar 10.01 ppm, respectively.
TABLE C.4. Summary > Residue Data from Crop Field Trials with Penoxsulam.
Commodity | Total Applic. PHI Analyte Residue Levels (ppm) '
Rate (Ib ai/A); | (days)
Formulation n Min. Max. HAFT® | Mean | Std. Dev.
Rice, grain  [0.083-0.093; 47-97  |Penoxsulam 32 ND 0.013 0.013 0.006 0.002
suspension
concentrate
0.09;G 64-101 32 ND ND <0.01 0.003 0
Rice, straw | 0.088-0.093; 47-97 |Penoxsulam 32 ND 0.484 0.463 0.066 0.116
suspension
concentrate
0.09, G 64-101 32 ND 0.008 <(.01 0.003 0.001

! Nondetectable residues are ref
reviewer calculated the means a:
reported if > the LOQ.

* HAFT = Highest Average Fie!
residues and for residues reporte

D. CONCLUSION

irted as ND and residues quantitated between the LOQ and LOD are italicized. The study
i standard deviations using ¥4 the LOQ for nondetectable residues and the actual residue value

Trial. Calculated by the study reviewer using the LOQ value for all nondetectable (ND}
between the LOQ and LOD.

The submitted rice field rial data reflect the use of penoxsulam as a single application of the
suspension concentrate « r G formulation to rice at 0.090 1b ai/A. Application of the suspension
concentrate formulation wvas made to rice at the 30-32 BBCH growth stage, and application of

DP Barcode D288152/MRII No. 45830719
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Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.4.1/0PPTS 860.1500/0ECD 1IA 6.3.1, 6.3.2, 6.3.3 and ITIA 8.3.1, 8.3.2, 8.3.3
Crop Field Trials - Rice

the G formulation was made 40 days after seeding (21-23 BBCH), when the permanent flood was
established. The residue decline data demonstrate that residues of penoxsulam decreased in
immature rice forage with increasing sampling intervals. An acceptable method was used for
quantitation of residues in/on rice commodities.

E. REFERENCES

None.

F. DOCUMENT TRACKING
RDI: R. Loranger (7/9/04)

Petition Number(s): 3106542

DP Barcode(s): D288152
PC Code: 119031

Template Version April 2003
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Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.3/0PPTS 860.1380/OECD I1A 6.1.1 and IITA 8.1.1
Storage Stability - Rice

Primary Evaluator ~ William Cutchin, Chemist Date: 7/19/04 i&ég&v %

HED/SIMB (7509C)

Reviewer Richard Loranger, Yzrle? W ot M A

Chemist
HED/RAB2 (7509C)

Contractor Dynamac Corporation
20440 Century Blvd.,
Suite 100
Germantown, MD 20874

STUDY REPORT

45830717 Lindsay, D.; Miller, A.; Thomas, A. (2002) Frozen Storage Stability of XDE-638 in
Rice (Raw Agricultural Commodities: Grain, Straw, Immature Forage) and its Processed
Products (Bran, Hulls, Polished Rice)--Interim Report: Lab Project Number: 010100.
Unpublished study prepared by Dow AgroSciences L1.C. 78 p.

EXECUTIVE SCMMARY

Dow AgroSciences LLC has submitted the interim results of a 24-month storage stability study
with penoxsulam. Untreated samples of homogenized rice grain, straw, immature forage, bran,
hulls, and poltshed rice were fortified with penoxsulam at 0.10 ppm. The fortified samples were
stored at -20 °C for up to 197 days (processed rice commodities) or 210 days (rice forage, grain,
and straw). Under these conditions, residues of penoxsulam were relatively stable in rice grain,
straw, immature forage, and processed rice commodities (bran, hulls, and polished rice).

Samples of rice matrices were analyzed for residues of penoxsulam using Dow AgroSciences
Method GRM 01.25, an LC/MS/MS method. A complete description of the method is provided
in the DER for MRID 45830714.

The interim storage stability data indicate that residues of penoxsulam are stable under frozen
storage conditions in rice grain, straw, immature forage, bran, hulls, and polished rice for up to
~7 months. The petitioner stated that the full study will include storage intervals of up to 24
months for rice commodities.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the storage stability data are classified as
scientifically acceptable.

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA

DP Barcode D288152/MRID No. 45830717 Page 1 of 7
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Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LI.C
DACO 7.3/0PPTS 860.1380/0OECD 1A 6.1.1 and IT1IA 8.1.1
Storage Stability - Rice

Residue Chemistry Summary Document, DP Barcode D288152.

COMPLIANCE

Signed and dated GLP and Data Confidentiality statements were provided. No deviations from
regulatory requirements were reported. An unsigned Quality Assurance statement was included,
which noted that the data in the report are interim data and have not yet been audited.

A. BACKGROUND INFORMATION

Penoxsulam (company code XDE-638; PC Code 119031} is an herbicide intended for the control
of Echinochloa grasses, broadleaf weeds, and sedge weeds in both water-injected (transplanted
paddy) and postemergence (direct-seeded) rice. A single postemergence application of
penoxsulam is to be made to rice from the one-leaf growth stage (7-12 days after sceding) to 60
days prior to rice harvest. The application is to be made by aerial or ground equipment once per
growing season at a maximum rate of 0.045 1b ai/A (50 g ai/ha). Penoxsulam is to be formulated
as a granular (for water-seeded rice) or suspension concentrate (for direct-seeded rice)
formulation.

TABLE A.1. Penoxsulam Nomenclature.
Compound F F
CH
el
T O
7o L
N\_ 3
S N N
~.
My
N =
CE,
0
~
CH,
Common name (proposed) Penoxsulam
Company experimental name | XDE-638
TUPAC name 6-(2.2-Difluoroethoxy)-N-(5,8-dimethoxy-s-triazolo[ 1, 5-c]pyrimidin-2-yi)-o, &, a-trifluoro-o-
toluenesulfonamide
CAS name 2-(2.2-difluoroethoxy)-N-(5,8-dimethoxy[ 1.2.4]triazolo[ I, 5-¢] pyrimidin-2-y1)-6-
(trifluoromethy)benzenesulfonamide
CAS # 219714-96-2
End-use product/EP GF-443 SC SF (File Symbol 62719-LNN}; GF-947 Granule SF (File Symbol 62719-LNG);
GF-947 Granule CA (File Symbol 62719-LNR).
TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam,
Parameter Reference
Melting point/range

DP Barcode D288152/MRID No. 45830717 Page 2 of 7
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Storage Stability - Rice

Bl Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.3/0PPTS 860.1380/0ECD 1A 6.1.1 and ITA 8.1.1

TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam,
Parameter Value Reference
pH Notinainic
Water solubility pH Solubility (mg/L) MRID 435830720
{unbufiered) 4.91
3 3.66
7 408
9 1460
Selvent solubility Solvent Solubility (g/L) MRID} 45830720
DMSO 78.4
NMP 40.3
DMF 398
acetone 20.3
acetonitrile 15.3
ethyl acetate 3.23
methanol 1.48
octanol (.035
xylene 0.017
heptane <1 ug/mL
Vapor pressure 7.16 x 107" mm Hg at 25 °C MRID 45830720
Dissociation constant, pK, 3.l MRID 45830720
Octanol/water partition coefficient, Log(Kow) pH Log(Kow) MRID 45830720
{unbuffered) -0.354
5 1.137
7 -0.602
9 -1.418

B. EXPERIMENTAL DESIGN

B.1. Sample Preparation

Samples of untreated homogenized rice grain, straw, immature forage, bran, hulls, and polished
rice were placed into polypropylene containers and fortified with penoxsulam at 0.10 ppm.
Fortified samples were then stored frozen at -20 °C. The penoxsulam fortification standard was
prepared in acetonitrile (ACN). Samples were fortified on a staggered schedule so that some
samples were analyzed together and shared fresh fortification recoveries.

B.2. Analytical Methodology

Samples of fortified and unfortified rice matrices were analyzed for residues of penoxsulam
using Dow AgroSciences Method GRM 01.25 following (¢ and 210 days (RAC) or 0, 42, 83, and
197 days (processed commodities) of frozen storage. Fresh fortification samples of each rice

mairix were analyzed for concurrent method recoveries. A complete description of the method is
provided in the DER for MRID 45830714,
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M%@g Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.3/0PPTS 860.1380/0ECD IIA 6.1.1 and IITA 8.1.1
Storage Stability - Rice

Briefly, homogenized samples of rice matrices were extracted with ACN:water (8:2; v:v) and
centrifuged. An aliquot of the supernatant was diluted with water and purified by solid-phase
extraction (SPE). Residues were eluted with ACN:formic acid (100:0.1, v:v), evaporated to
dryness, and redissolved in ACN:methanol:water (15:15:70, v:v:v, each containing 0.1% acetic
acid) for analysis by LC/MS/MS. The validated limit of quantitation (LOQ) was 0.01 ppm for all
rice matrices. Although the petitioner made reference to “nondetectable™ residues, no limit of
detection was defined in the study. In the method submission (MRID 45830714), the LOD was
defined as 0.002 ppm.

C. RESULTS AND DISCUSSION

The concurrent method validation data included in the study indicate that the LC/MS/MS method
GRM 01.25 is adequate for the determination of residues of penoxsulam in/on rice grain, straw,
immature forage, bran, hulls, and polished rice. Apparent residues were nondetectable
(presumably <0.002 ppm) in ail control (unfortified) samples (two samples each of rice grain,
straw, and immature forage, and four samples each of bran, hulls, and polished rice).

Residues of penoxsulam appear to be stable in rice grain, straw, and immature forage stored
frozen for up to 210 days (6.9 months) and in processed rice commodities (bran, hulls, and
polished rice) stored frozen for up to 197 days (6.5 months).

TABLE C.1. Summary of Concurrent Recoveries of Penoxsulam from Rice Matrices.
Matrix Analyte Spike level | Storage interval Sampie Recoveries (%) Mean = std dev
{(ppm) (days) size (1)
Rice grain Penoxsulam 0.10 0 3 98, 100, 101 100+ 1.5
210 3 89, 96,98 04+ 4.7
Rice straw Penoxsulam 0.10 0 3 100, 102, 104 102 £2.0
210 3 92, 94, 97 94+25
Rice forage Penoxsulam 0.10 0 3 99, 102,102 101 +1.7
210 3 91,97, 101 96+ 5.0
Rice bran Penoxsulam 0.10 0/42 3 83,93, 132! 88+ 7.1
83/197 3 95,97, 100 97425
Rice hull Penoxsulam 0.10 0/42 3 86, 88, 90 8820
83/197 3 92,95, 101 9%+ 4.6
Polished rice Penoxsulam 0.10 0/42 3 9, 92, 94 92+2.0
83/197 3 97,98, 101 96 +21

! This recovery value was not used in the mean and standard deviation calculation because it was considered by the petitioner to

be an outlier,
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Page 4 of 7



HED Records Center Series 361 Science Reviews - File R100658 - Page 36 of 111

Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
DACO 7.3/0PPTS 860.1380/0OECD ITA 6.1.1 and ITIA 8.1.1
Storage Stability - Rice

“

FIGURE C.1. Graph of Residue Stability in Rice Processed Commodities.
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Because only two time points were included in this interim report for rice grain, straw, and
forage, a graph of residue stability was not created for these commodities.
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TABLE C.2. Stability of Penoxsulam Residues in Rice Matrices Following Storage at 20 °C.
Commodity Spike level | Storage interval Recovered residues (ppm) Corrected % recovery '
{ppm) (days)
Rice grain 0.10 0 0.088. 0.089, 6.092 88, 89, 92
210 0.095, 0.097, 0.101 101, 103, 108
Rice straw 0.10 0 0.097, 0.099, 0.103 93, 97, 101
210 0.113,0.114,0.115 120, 121,122
Rice forage 0.10 ¢ 0.098, 0.099, 0.104 97,98, 103
210 0.115, (.116, 0.123 120, 121, 128
Rice bran 0.10 0 0.078, 0.078, 0.093 89, 89, 106
42 0.073, 0.078, 0.085 83, 90, 98
83 0.087, 0.091, 0.092 90, 94, 95
197 0.097, 0.100, 0.101 100, 103, 104
Rice hull 0.10 0 0.101, 0.103, 0.108 114,117,123
42 0.078, 0.100, 0.100 89, 113, 113
83 0.101, 0.104, 0.104 105, 108, 108
197 0.097, 0.100, 0.107 101, 104, 112
Polished rice 0.10 0 0.094, 0.094, 0.098 102, 103, 107
42 0.0%96, 0.097, 0.100 1903, 106, 109
83 0.097, 0.100, 0.107 99,102, 109
197 0.107, 0.109, 0.113 109, 111, 115

! Corrected for average concurrent method recoveries.

D. CONCLUSIONS

The submitted interim storage stability study adequately demonstrates the stability of penoxsulam
residues in rice matrices stored frozen for ~7 months. The data indicate that residues of
penoxsulam are relatively stable under frozen storage conditions in rice grain, straw, and
immature forage for up to 210 days and in processed rice commodities (bran, hulls, and polished
rice) for up to 197 days. The petitioner stated that the full study will include storage intervals of
up to 24 months for rice commodities.

E. REFERENCES

None.

F. DOCUMENT TRACKING

RDI: R. Loranger (7/9/04)

Petition Number(s): 3F06542

DP Barcode(s): D288152
PC Code: 119031
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D
Penoxsulanm/XDE-638/PC Code 119031/Dow AgroSciences LLC

DACO 7.2.4/0PPTS 860.1360/0ECD IITA 5.3.1
Multiresidue Analytical Methods

Primary Evaluator =~ William Cutchin, Chemist Date: 7/19/04 ﬂﬁ&w%

SIMB/HED

Reviewer Richard Loranger, BSS 7/?-2/""/ W AEK’% 147 RAL

RAB2/HED

Contractor Dynamac Corporation
20440 Century Blvd.,
Suite 100
Germantown, MDD 20874

STUDY REPORT
45830716 Anderson, C.; West, S. (2002) Multiresidue Method Testing for XDE-638 According

to PAM I, Appendix I, as Updated January, 1994: Lab Project Number: 47420: 021184.
Unpublished study prepared by ABC Laboratories, Inc. and Dow AgroSciences, LLC. 50 p.

EXECUTIVE SUMMARY

Penoxsulam was analyzed according to the FDA Multi-Residue Method Test guidelines in PAM
Vol. I, Appendix II (1/94). Testing using Protocols B and G was not required because
penoxsulam is not an acid, phenol, or substituted urea. When tested, penoxsulam did
demonstrate natural fluorescence; however, no peak above the baseline was observed using the
HPLC/UV system described under Section 401 DL2, therefore, Protocol A testing was
terminated. Testing using Protocol C indicated that further testing through Protocols D, E, and F
was required; poor sensitivity observed during the testing indicated that Florisil column clean-up
would be required for Protocol D. Penoxsulam could not be recovered using the Florisil column
clean-up test in Protocols E and F, and testing under these protocols was terminated. Because the
Florisil column clean-up steps in Protocol D are similar to those of Protocols E and F, testing
under Protocol D was not conducted.

Penoxsulam is not adequately recovered using any of the multiresidue methods.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the multiresidue method data are
classified as scientifically acceptable. These data has been forwarded to FDA for further
evaluation.

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288152.
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COMPLIANCE

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported which would impact the validity of the
study.

A. BACKGROUND INFORMATION

Penoxsulam (company code XDE-638; PC Code 119031) is an herbicide intended for the control
of Echinochloa grasses, broadleaf weeds, and sedge weeds in both water-injected (transplanted
paddy) and postemergence (direct-seeded) rice. A single postemergence application of
penoxsulam is to be made to rice from the one-leaf growth stage (7-12 days after seeding) to 60
days prior to rice harvest. The application is to be made by aerial or ground equipment once per
growing season af a maximum rate of 0.045 b ai/A (50 g ai/ha). Penoxsulam is to be formulated
as a granular (for water-seeded rice) or suspension concentrate (for direct-seeded rice)
formulation.

TABLE A.1. Penoxsulam Nomenclature.

Compound F F
CH
-~ 3
0
T PY
N'--.._ \
S N N
XN
e
CF,
N
CH,
Commeon name (proposed} Penoxsulam
Company experimental name | XDE-638
TUPAC name 6-(2,2-Diftuorocthoxy)-N-{3.8-dimethoxy-s-triazolo| 1, 5-c]pyrimidin-2-y1)-e:, e, ¢-trifluoro-o-
toluenesulfonamide
CAS name 2-(2,2-diflucroethoxy)-N-(5,8-dimethoxy[ 1,2, 4]triazolo[1,5-¢] pyrimidin-2-y1)-6-
{trifluoromethyl)benzenesulfonamide
CAS# 219714-96-2
End-use product/EP GF-443 SC SF (File Symbol 62719-LNN); GF-947 Granule SF (File Symbol 62719-LNG);
GF-947 Granule CA (File Symbol 62719-1L.NR).
TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam.
Parameter Value Reference
Melting point/range }
pH

DP Barcode D288152/MRID No. 45830716 Page 2 of 4
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TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam.
Parameter Value Reference
Density Wi acatiabte
Water solubility pH Solubility (mg/L) 45830720
(unbuffered) 4.91
5 3.66
7 408
9 1460
Solvent solubility Solvent Solubility (g/L) 45830720
DMSO 78.4
NMP 40.3
DMF 398
acetone 20.3
acetonitrile 153
ethyl acetate 3.23
methanol 1.48
octanol 0.035
xylene 0.017
heptane <1 pg/mk,
Vapor pressure 7.16 x 10 mm Hg at 25 °C 45830720
Dissociation constant, pK, 5.1 45830720
Octanol/water partition coefficient, Log(Kow) pH Log(Kow) 45830720
(unbuffered) -0.354
3 1.137
7 -0.602
9 -1.418

B. MATERIALS AND METHODS

Penoxsulam was analyzed according to the FDA Multi-Residue Method Test guidelines in PAM
Vol. I, Appendix II (1/94). Testing using Protocols B and G was not required because
penoxsulam is not an acid or phenol, and is not a substituted urea. Penoxsulam was tested
through Protocols A, C, E, and F. Protocol D testing required Florisil clean-up due to the lack of
a selective detector for penoxsulam, and testing was not conducted because of poor Florisil
clean-up recoveries in Protocols E and F.

C. RESULTS AND DISCUSSION

TABLE C.1. Results of Multiresidue Methods Testing with Penoxsulam.
PAM [ Protocol | Results Comuments

A Penoxsulam was found to be naturaily fluorescent; however,
no peak above the baseline was observed using the HPLC/UV
system described under Section 401 DL2. Protocol A testing
was terminated,
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TABLE C.1.

Results of Multiresidue Methods Testing with Penoxsulam.

PAM I Protocol

Results

Comments

B

Not evaluated because pencxsulam is not
an acid or phenol.

C

Penoxsulam did not chromatograph acceptably under Level I
conditions using three columns, DB-1, DB-17, and DB-225,
with electron capture detection (ECD) at 200 °C. Level Il
testing was performed using the DB-1 colwmn with ECD and
electrolytic conductivity detection in the halogen mode
(ELCD-X) at 230 °C. Using ECD, two peaks were observed,
one peak within the acceptable relative retention time limits
and one peak outside the limits. Using ELCD-X, two peaks

were observed, both within the limits but with low sensitivity.

The results of Protocol C testing indicated
that Florisil column clean-up would be
required for Protocol D. Testing under
Protocol D was not conducted because
penoxsulam was not recovered from the
similar Protocol E/F Florisil column clean-
up steps.

No penoxsulam was observed to elute (0% recovery) through
the Florisil clean-up steps 303/304 C1 or C2. Testing under
Protocols E and F was terminated.

Not evaluated because penoxsulam is not a
substituted urea compound.

D.

CONCLUSION

The results of the study indicate that the FDA Multiresidue Testing protocols in PAM Vol. I are
not applicable to penoxsulam.

E. REFERENCES

None.

F. DOCUMENT TRACKING

RDI: R. Loranger (7/9/04)
Petition Number(s): 3F06542
DP Barcode(s): D288152

PC Code: 119031

Template Version April 2003
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Primary Evaluator ~ Wiiliam Cutchin, Chemist Date: 7/19/04 %f& @%

HED/SIMB (7509C})

Reviewer Richard Loranger, e/ oH HAM QE[»’% qa., RAL

Chemist
HED/RAB2 (7509C)

Contractor Dynamac Corporation
20440 Century Blvd.,
Suite 100
Germantown, MD 20874

STUDY REPORT

45830713 Smith, J.; Savides, M. (2002) Nature of Residue Study in the Lactating Goat Using
(Carbon 14)-XDE-638: Lab Project Number: 000277: 012559, Unpublished study prepared by
Dow AgroSciences LLC. 127 p.

Addendum to 45830713 Smith, J; Dow AgroSciences L.L.C and Plant Sciences Inc., 5/4/04
(Attachment).

EXECUTIVE SUMMARY

Dow AgroSciences LLC has submitted a study investigating the metabolism of
[triazolopyrimidine-2-"*C]penoxsulam and [phenyl-U-"*CJpenoxsulam in goats. Radiolabeled
penoxsulam was administered orally to a single lactating goat for each label, at an average of
10.1 ppm (TP label) or 12.4 ppm (PH label) in the diet. The goats were dosed once per day for
five consecutive days. Milk was collected twice daily throughout the study, and tissues (muscle,
fat, liver, and kidney) were collected at sacrifice. The in-life phase of the study was conducted
by Ricerca LLC (Painesville, OH), and the analytical phase of the study was conducted by Dow
AgroSciences (Indianapolis, IN).

Total radioactive residues (TRR) were 0.002-0.008 ppm in milk, nondetectable in muscle and fat
(<0.006 and <0.004 ppm, respectively), 0.038 ppm in kidney, and 0.071 ppm in liver from a
single goat dosed orally with [triazolopyrimidine-2-"*C]penoxsulam, and were <0.001-0.007
ppm in milk, nondetectable in muscle and fat, 0.051 ppm in kidney, and 0.058 ppm in liver from
a single goat dosed orally with [phenyl-U-"*C]penoxsulam. Because the TRR in milk, muscle,
and fat were <0.01 ppm, only the kidney and liver samples (both labels} were extracted for
metabolite characterization. The majority of the TRR (~94-108% TRR) was extracted from goat
kidney using ACN/water and ACN/HCI, but only 42-50% TRR was extracted from liver using
these solvents. Base hydrolysis of the nonextractable residues of liver released additional
radioactivity (~36-37% TRR). These methods adequately extracted residues from goat matrices.
Material balances, based on solvent extractions, were 97-122% for kidney and liver. The
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petitioner has provided data to indicate that the samples did not degrade over the duration of the
goat metabolism study.

Total residues amounting to 77-92% and 24-33% TRR were identified in kidney and liver,
respectively. Parent penoxsulam was the only residue identified in kidney, at 77-92% TRR
(0.029-0.047 ppm), and was the major residue identified in liver, at 24-31% TRR (0.017-0.018
ppm). The 5-OH XDE-638 metabolite was tentatively identified in PH-label liver as a minor
residue (3% TRR, 0.002 ppm). An unknown was also characterized as a minor residue (<5%
TRR, <0.002 ppm) in kidney (TP label} and liver (TP and PH labels). Base hydrolysis released a
significant amount of radioactivity (36-37% TRR, 0.021-0.024 ppm) from liver samples;
however, further partitioning was unsuccessful, and no further identification of the hydrolysates
was performed.

The petitioner proposed that penoxsulam is primarily excreted and not significantly metabolized
in goats. Because no significant differences were observed between the two labels, the
sulfonanilide bridge in penoxsulam does not appear to be cleaved as a result of goat metabolism.
The petitioner concluded that the low levels of residues observed in milk and tissues, combined
with the rapid excretion of residues, demonstrated that penoxsulam would not be expected to
bioconcentrate in ruminants.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the livestock metabolism data are
classified as scientifically acceptable.

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288152,

COMPLIANCE

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported.

A, BACKGROUND INFORMATION

Penoxsulam (company code XDE-638; PC Code 119031) is an herbicide intended for the control
of Echinochloa grasses, broadleaf weeds, and sedge weeds in both water-injected (transplanted
paddy) and postemergence (direct-seeded) rice. A single postemergence application of
penoxsulam is to be made to rice from the one-leaf growth stage (7-12 days afier seeding) to 60
days prior to rice harvest. The application is to be made by aerial or ground equipment once per
growing season at a maximum rate of 0.045 1b ai/A (50 g ai/ha). Penoxsulam is to be formulated
as a granular (for water-seeded rice) or suspension concentrate (for direct-sceded rice)
formulation.

DP Barcode D288152/MRID No. 45830713 Page 2 of 17
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TABLE A.1. Penoxsulam Nomenclature.
Compound F F
O
1 ﬁ )\
N-'-.-..,. \
S N
iN—
0o H — s
CF, S

Common name (proposed)

Penoxsulam

Company experimental name

XDE-638

TUPAC name

6-(2,2-Diflucroethoxy}-N-(5,8-dimethoxy-s-riazoiof 1, 3-¢]pyrimidin-2-yh)-u, o, a-trifluoro-o-

toluenesulfonamide

CAS name 2-(2,2-difluoroethoxy)-N-(3,8-dimethoxy[1,2,4]triazolof 1,5-¢] pyrimidin-2-yl)-6-
(trifluoromethylbenzenesulfonamide
CAS # 219714-96-2

End-use product/EP

GF-443 SC SF (File Symbol 62719-LNN); GF-947 Granule SF (File Symbol 62719-LNG);
GF-947 Granule CA (File Symbol 62719-LNR),

TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam.
Parameter Reference
Melting point/range
pH
Density :
Water solubility pH Solubility (mg/L) MRID 45830720
(unbuffered) 4.91
3 5.66
7 408
9 1460
Solvent solubility Solvent Solubility (g/L}) MRID 43830720
DMSO 78.4
NMP 40.3
DMF 39.8
acetone 203
acetonitrile 153
ethyl acetate 3.23
methanol 1.48
octanol 0.035
xylene 0.017
heptane <] ug/mL
Vapor pressure 7.16 x 10 mm Hg at 25 °C MRID 45830720
Dissociation constant, pK, 5.1 MRID 45830720

DP Barcode D288152/MRID No. 45830713
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g

TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam,
Parameter Value Reference
Octanol/water partition coefficient, Log(Kow) pH Log(Kqw) MRID 45836720
{unbuffered) -0.354
5 1.137
7 -0.602
9 -1.418

B. EXPERIMENTAL DESIGN

B.1. Livestock

TABLE B.1.1. Generai Test Animal Information.

Species Bread Age Weight at study | Health Status Description of housing/holding area
initiation (kg)

Lactating goat | Not provided 1-2 years 38.80,43.80 | Appeared healthy | Stainless steel stanchions at Ricerca,
(Capra hircus) throughout study | LLC (Painesville, OH), at 16-27 °C,
and 12 hour light/dark cycle,

TABLE B.1.2. Test Animal Dietary Regime.

Diet Water Acclimation period Predosing
Purina Rumilab® Diet (1.5 kg/day) | Tap water, ad libitum 13 days; goats were free-ranged upon None
and Purina Goat Chow® milking receipt, and caged {or increasing periods of
ration (200-250 g/milking) time. Goats were not caged for more than 5
straight days during the acclimation period.

TABLE B.1.3. Test Animal Dosing Regime.

Treatment | Level of administered | Food consumption | Residue intake in diet Vehicle Timing/Duration
Type dosc (mg/day) (g/day) (ppm)
Oral TP goat: 19.8 1922-2000 9.9-10.3 (10.1 average) | Gelatin capsule | Once per day after
with celiulose, |the morning milking
PH goat: 22 1648-1856 11.9-13.3 (12.4 average) |via bolus gun | for five consecutive
days
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B.2. Test Materials

TABLE B.2.1. Test Material Characteristics.

F

Chemical structure F ¥ F
CH. CH,
- 3 -~ 3
O j/ O
O

o
/
)=

W=
/
=
z,

i A
S AR VAN N
My M~
s
0 N Z o N 2
CF, CF,
O O
~
~cH, CH,
Radiolabel position 2-triazolopyrimidine labeled (TP) Uniformly labeled on the phenyl ring (PH)
Lot No. INV1456 INV1475
Purity 99% 98.4%
Specific activity 28.9 mCi/mmole; 24.6 mCi/mmole;
18.02 uCifmg (test substance) 18.06 uCi/mg (test substance)
| Code N/A N/A

The radiolabeled materials were diluted with nonlabeled penoxsulam and shipped to Ricerca,
LLC.

B.3. Sampling Information

TABLE B.3.t. Sample Collection Information.

Milk collected Urine, feces and Interval from last | Tissues harvested and analyzed
cage wash collected | dose to sacrifice

Milk was collected twice daily. During the | Urine, feces, and 22 + 2 hours Kidney, liver, fat (composite of
dosing period 743-899 (814 average) cage washes omental and perirenal), and muscle
g/day/goat and 1086-1226 (1184 average) | coliected daily {composite of triceps, longissimus
/day/goat were collected (TP and PH dorsi, and semimembranosus)

label, respectively). During the acclimation
period 645-1038 (813 average) g/day/goat
and 822-1332 (996 average) g/day/goat
were collected (TP and PH label,
respectively).

B.4. Identification/Characterization of Residues
B.4.1. Sample Preparation

Milk was collected twice daily, in the morning prior to dosing and in the afternoon; morning and
afternoon milk samples were kept separate and frozen (<-15 C) if not radioassayed immediately
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following collection. Tissue samples were chopped if necessary and were stored frozen (<-15 C)
prior to homogenization for radioassay. Following radioassay, frozen samples of milk and
homogenized tissues were shipped to Dow AgroSciences LLC, Regulatory Laboratories
(Indianapolis, IN), where they were stored frozen (-20 °C) prior to residue characterization. Only
the kidney and liver samples (both labels) were extracted for characterization of residues,
because all milk, fat and muscle samples contained <0.01 ppm radioactivity.

Subsamples of liver and kidney were extracted with acetonitrite:water (50:50, v:v) at reflux for
one hour, and the extract was isolated by centrifugation. The remaining nonexiractable residues
were extracted at reflux with acetonitrile:0.01 N HCI (90:10, v:v) for one hour; the extract was
isolated by centrifugation. The acetonitrile/water extract was concentrated and diluted with 1%
acetic acid for reverse phase C-18 solid phase extraction cleanup. Residues were eluted with
acetonitrile (ACN), concentrated, and centrifuged for HPL.C analysis. The ACN/HCI extract was
not further characterized.

For liver, the solids remaining after extraction were subjected to base hydrolysis with 5 N NaOH;
the conditions of hydrolysis were not described. The hydrolysate was partitioned with
dichloromethane or dichloromethane:ACN (50:50, v:v), and the remaining aqueous phase was
acidified with concentrated HCI and partitioned with dichloromethane.

B.4.2. Analytical Methodology

Total radioactive residues (TRR) in milk samples were determined by LSC, and TRR in kidney,
liver, and muscle samples were determined by combustion/LSC. Fat samples were solubilized
with 10% sodium hydroxide:methanol:triton (8:1:1, v:v:v) overnight at 60 °C prior to TRR
determinations by LSC. The reported limit of detection for TRR determinations was 0.001-
0.0013 ppm in milk and 0.004-0.007 ppm in tissues. Extracts and hydrolysates were
radioassayed by LSC, and nonextractable residues were radioassayed by combustion/LSC.

- ACN/water extracts of kidney and liver were analyzed by HPLC using a system equipped with a
C-18 column, a UV detector, and a radiodetector; a gradient mobile phase of water and ACN,
each containing 1.0% acetic acid, was used. Metabolites were identified by co-chromatography
and/or retention time comparisons with those of unlabeled reference standards of penoxsulam
and its 5-OH metabolite (5-OH XDE-638). Radioactivity was quantified by fraction
collection/LSC.

LC/MS analyses were used to confirm the identification of penoxsulam in the ACN/water extract
of liver (PH-label). Both the sample and reference standard were analyzed using the HPL.C
conditions described above with MS and MS/MS detection using electrospray ionization.

C. RESULTS AND DISCUSSION

Total radioactive residues (TRR) in goat milk and tissues are reported in Table C.2.1. TRR were
0.002-0.008 ppm in milk, nondetectable in muscle and fat (<0.006 and <0.004 ppm,
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respectively), 0.038 ppm in kidney, and 0.071 ppm in liver from a single goat dosed orally with
[triazolopyrimidine-2-"*C]penoxsulam at 10.1 ppm in the diet for 5 consecutive days. TRR
were <0.001-0.007 ppm in milk, nondetectable in muscle and fat, 0.051 ppm in kidney, and
0.058 ppm in liver from a single goat dosed orally with [phenyl-U-"*C]penoxsulam at 12.4 ppm
in the diet for 5 consecutive days. For both labels, radioactivity was highest in liver and lowest
in muscle and fat; very low levels were observed in milk collected throughout the dosing period,
and residues appeared to plateau in milk within the first day of dosing. The majority of the
administered dose was excreted; urine, feces, and cage wash accounted for ~99-101% of the
administered dose.

The distribution of radioactivity in goat commodities is reported in Tables C.2.2.1 (TP label) and
C.2.2.2 (PH label). Because the TRR in milk, muscle, and fat were <0.01 ppm, only the kidney
and liver samples (both labels) were extracted for metabolite characterization. The majority of
the TRR (~94-108% TRR) was extracted from goat kidney using ACN/water and ACN/HC], but
only 42-50% TRR was extracted from liver using these solvents. Base hydrolysis of the
nonextractable residues of liver released additional radioactivity (~36-37% TRR). These
methods adequately extracted residues from goat matrices. Nonextractable residues accounted
for 14-15% TRR (0.007-0.010 ppm) in goat kidney and were not reported for liver samples
following base hydrolysis; however, material balances, based on solvent extractions, were
97-122% for kidney and liver.

The characterization and identification of radioactive residues is summarized in Tables C.2.3.1
(TP label) and C.2.3.2 (PH label). Total residues amounting to 77-92% and 24-33% TRR were
identified in kidney and liver, respectively. Parent penoxsulam was the only residue identified in
kidney, at 77-92% TRR (0.029-0.047 ppm), and was the major residue identified in liver, at 24-
31% TRR (0.017-0.018 ppm). The 5-OH XDE-638 metabolite was tentatively identified in PH-
label liver as a minor residue (3% TRR, 0.002 ppm). An unknown was also characterized as a
minor residue (<5% TRR, <0.002 ppm) in kidney (TP label) and liver (TP and PH label).

For liver, base hydrolysis released a significant amount of radioactivity (36-37% TRR, 0.021-
0.024 ppm). However, no radioactivity partitioned into dichloromethane or
dichloromethane/ACN from the base hydrolysate, and no radioactive residues were liberated
from the aqueous phase of the base hydrolysate when acidified and partitioned with
dichloromethane. No further attempts were made to characterize the nonextractable residues,

C.1. Storage Stability'

Total radioactive residues were determined for milk and tissue samples at the in-life facility prior
to shipment to the analytical laboratory, within 21 days following sacrifice, and only kidney and
liver samples were further analyzed. The study dates included in the submission indicated that
initial extraction and analysis of samples was conducted within 135 days of sample collection,
and final extraction or analysis of samples was conducted within 300 days of sample collection.
Samples were kept frozen at either <-15 or 20 °C. Comparative analyses were conducted on
Sample A extracts, those with sufficient radioactivity for further processing, at 135 (within the
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recommended 4-6 month storage interval) and 300 days after sample collection. Results of the
two analyses were similar. No additional storage stability data are required to support this study.

TABLE C.1. Summary of Storage Conditions.

Matrix Storage Temp. (°C) Actual Storage Duration Limit of Demonstrated
Storage Stability
Goat, milk, muscle, and fat <-15 <1 month Samples stable up to 300
Goat, kidney =20 Initial analysis: 135 days (4.4 months) days
— Final analysis: 300 days (9.9 months)
Goat, liver

C.2. Identification, Characterization, and Distribntion of Residues

TABLE C.2.1. Total Radicactive Residues (TRR) in Goat Milk, Tissue and Excreta.
Matrix Collection Timing TP label PH label
ppm % Administered Dose ppm % Administered Dose
Urine Day 1 3.81 7.49 6.91 10.4
Day 2 3.22 8.04 4.90 846
Day 3 5.13 8.68 6.14 5.14
Day 4 3.76 6.24 6.52 7.74
Day 5 513 8.55 5.59 10.9
Feces Day 1 4.29 6.92 5.36 7.78
Day 2 779 13.4 6.10 8.72
Day 3 823 12,7 8.62 11.6
Day 4 7.96 12.5 9.04 12.0
Day 5 9.21 15.4 6.47 11.3
Cage Washes Day 1 0.554 0.15 0.930 0.25
Day 2 2.42 0.62 0.541 0.12
Day 3 0.736 0.13 1.70 0.09
Day 4 0.428 0.14 0.794 0.21
Day 5 0.301 0.19 0414 0.29
Total Excreta Study duration - 101.15 - 99
Muscle At termination <0.006 0.00 <0.006 0.00
Fat At termination <{.004 0.00 <0.004 0.00
Kidney At termination 0.038 0.00 0.051 0.01
Liver Af termination 0.071 0.06 0.058 0.04
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TABLE C.2.1. Total Radioactive Residues (TRR) in Goat Milk, Tissue and Excreta.
Matrix Collection Timing TP label PH label
ppm % Administered Dose ppm % Administered Dose

Milk Day 1, PM 0.008 0.001 0.007 0.002
Day 1, AM 0.002 0.001 0.001 0.001
Day 2, PM 0.006 0.002 0.005 0.002
Day 2, AM 0.006 0.004 <0.001 0.001

(0.001)

Day 3, PM 0.008 0.002 0.005 0.002
Day 3, AM 0.602 0.001 0.001 0.001
Day 4, PM 0.008 0.002 0.006 0.002
Day 4, AM 0.003 0.002 0.002 0.001
Day 3, PM 0.006 0.001 0.007 0.002
Day 5, AM 0.004 0.003 0.002 0.002

Total Study duration/termination -- 101.23 - 99.07
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FIGURE C.2.1. Pharmacokinetics of Penoxsulam in Milk of Lactating Goat,
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FIGURE C.2.1. Pharmacokinetics of Penoxsulam in Excreta of Lactating Goat.
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TABLE C.2.2.1. Distribution of the Parent and the Metabolites in Livestock Matrices Following Dosing with
[Triazolopyrimidine-2-*C]Penoxsulam at 10.1 ppm in the Diet.’

Metabolite Fraction Kidney Liver
TRR =0.038 ppm TRR = 0.071 ppm
%TRR ppm %TRR ppm
ACN/water extract 83.8 0.031 293 0.021
Penoxsulam 76.6 0.029 243 0.017
Unknown 43 0.002 24 0.002
ACN/HCI extract 10.6 0.004 12.2 0.009
Extracted solids 55.9 0.040
Base hydrolysate 358 0.026
Total extractable 94.4 0.035 77.3 0.056
Total identified 76.6 0.029 24.3 0.017
Total unidentified 14.9 0.006 50.4 0.036
Total bound residues (PES) 14.5 0.010 NR NR
% Accountability 108.9 9741

! NR = Not reported. Shading indicates that the extraction step and/or characterization analysis was not conducted for the matrix
in question. Ppm values for penoxsulam and the unknown were recalculated by the study reviewer because the values reported

by the petitioner appeared to have been calculated incorrectly.
2 Accountability for liver was calculated using extractable and nonextractable residues prior to base hydrolysis.

TABLE C.2.2.2. Distribution of the Parent and the Metabolites in Livestock Matrices Following Dosing with
[Phenyl-U-"*C]Penoxsulam at 12.4 ppm in the Diet.!
Metabolite Fraction Kidney Liver
TRR = 0.051 ppm TRR = 0.038 ppm
% IRR ppim %TRR ppm
ACN/water extract 94.9 0.049 38.2 0.022
Penoxsulam 91.5 0.047 30.6 0.018
3-OH XDE-638 -- - 2.7 0.002
Unknown - - 23 0.001
ACN/HCI extract 13.1 0.007 11.4 0.007
Extracted solids 33.2 0.031
Base hydrolysate b 36.3 0.021
Total extractable 108.0 0.036 6.1 (1.050
Total identified 91.5 0.047 333 0.020
Total unidentified 13.1 0.007 50.2 0.029
Total bound residues (PES) 143 0.007 NR NR
% Accountability 1223 102.82

! NR = Not reported. Shading indicates that the extraction step and/or characterization analysis was not conducted for the matrix
in question. Ppm values for penoxsulam and the unknown were recalculated by the study reviewer because the values reported

by the petitioner appeared to have been calculated incorrectly.
? Accountability for liver was calculated using extractable and nonextractable residues prior to base hydrofysis.
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TABLE C.2.3.1. Summary of Characterization and Identification of Radioactive Residues in Livestock

Matrices Following Dosing with Triazolo-Pyrimidine-2- "“C]Penoxsulam at 18.1 ppm in the

Diet.
Compound ‘Kidney
TRR = 0.038 ppm TRR =0.071 ppm

% TRR ppm %TRR ppm
Penoxsulam 76.6 0.029 243 0.017
Unknown 43 0.002 24 0.002
ACN/HCI extract 10.6 0.004 12.2 0.009
Base Hydrolysate -- - 35.8 0.026
Total identified 76.6 0.029 24.3 0.017
Total characterized 14.9 0.006 50.4 0.036
Total extractable 94.4 0.035 77.3 0.036
Total bound 14.5 0.010 NR NR

TABLE C.2.3.2. Summary of Characterization and Identification of Radioactive Residues in Livestock

Matrices Following Dosing with [Phenyl-U- “C[Penoxsulam at 12.4 ppm in the Diet.

Compound Kidney
TRR = (1.051 ppm TRR = 0.058 ppm

% TRR ppm %TRR ppm
Penoxsulam 91.5 0.047 30.6 0.018
5-OH XDE-638 -- - 2.7 0.002
Unknown -- -- 23 0.001
ACN/HCI extract 13.1 0.007 11.4 0.007
Base Hydrolysate -- - 36.5 0.021
Total identified 91.5 0.047 333 0.020
Total characterized 13.1 0.007 50.2 0.029
Total extractable 108.0 0.036 86.1 0.050
Total bound 14.3 0.007 NR NR

C.3. Proposed Metabolic Profile
FIGURE C.3.1. Proposed Metabolic Profile of Penoxsulam in Lactating Goat.

The petitioner did not propose a metabolic pathway for penoxsulam in goats.
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TABLE C.3.1. Identification of Compounds from Metabolism Study.
Common name/code | Chemical name Chemical structure
Figure C.3.1 ID No.
Penoxsulam; 2-(2,2-difluoreethoxy)-N-(5,8- F F
XDE-638 dimethoxy[1,2,4]triazolo[ 1,5-¢]-
pyrimidin-2-y1)-6-(trifluoromethyl)- _-CH,
benzenesulfonamide 0
o0 PY
S AR NN
Sy
/
Q N o
CF,
0
~
CH,
5-OH XDE-638 2-(2,2-diftuoroethoxy)-N-(3,6-dihydro-8- F F
methoxy-3-oxo[1,2.4]triazolo[ [,5-¢c]-
pyrimidin-2-yl)-6-{triflucromethyl}
benzensulfonamide oH
i P
y ARSIERAIN
™ x—
O H — =
CF,
0
~cH,

D. CONCLUSIONS

Total radioactive residues (TRR) were 0.002-0.008 ppm in milk, nondetectable in muscle and fat
(<0.006 and <0.004 ppm, respectively), 0.038 ppm in kidney, and 0.071 ppm in liver from a
single goat dosed orally with [triazolopyrimidine-2-"*C]penoxsulam at 10.1 ppm in the diet for
5 consecutive days. TRR were <0.001-0.007 ppm in milk, nondetectable in muscle and fat,
0.051 ppm in kidney, and 0.058 ppm in liver from a single goat dosed orally with [phenyl-U-
“C]penoxsulam at 12.4 ppm in the diet for 5 consecutive days. The majority of the
administered dose was excreted; urine, feces, and cage wash accounted for ~99-101% of the
administered dose.

The majority of the TRR (~94-108% TRR)} was extracted from goat kidney using ACN/water
and ACN/HCL, but only 42-50% TRR was extracted from liver using these solvents. Base
hydrolysis of the nonextractable residues of liver released additional radioactivity (~36-37%
TRR). The reported accountability, based on solvent extractions, ranged 97-122% for kidney and
liver.
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i

Total residues amounting to 77-92% and 24-33% TRR were identified in kidney and liver,
respectively. Parent penoxsulam was the major residue identified in kidney and liver. The 5-OH
XDE-638 metabolite was tentatively identified in PH-label liver as a minor residue. An
unknown was also characterized as a minor residue in kidney (TP label) and liver (TP and PH
labels). Base hydrolysis released a significant amount of radioactivity from liver samples, but
residues could not be further characterized/identified.

The petitioner proposed that penoxsulam is primarily excreted and not significantly metabolized
in goats. Because no significant differences were observed between the two labels, the
sulfonanilide bridge in penoxsulam does not appear to be cleaved as a result of goat metabolism.
The petitioner concluded that the low levels of residues observed in milk and tissues, combined
with the rapid excretion of residues, demonstrated that penoxsulam would not be expected to
bioconcentrate in ruminants.

E. REFERENCES

None.

F. DOCUMENT TRACKING
RDI: R. Loranger (7/9/04)

Petition Number(s): 3F06542

DP Barcode(s): D288152

PC Code: 119031

Attachment: J. Smith, Dow AgroSciences,

Template Version April 2003
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I RESPONSE TO: Errico Philipiepamail.epa.goy
SENT: Tuesday, May 04, 2004 2:20 PM

SUBJECT: Response to Additional Information Requested by Residue Chemistry for
Penoxsuiam

STUDY IDENTIFICATION: 43830713 Simith, L Savides. M. 200211 Nature of
Residue Study in the Lactating Goat Using {Carbon 14-XDE-638: Lab Project Number:
OUO277: 025349,

REGUEST OF RESIDUE CHEMESTRY: "ol radioaciive residues were determined
tfor milk and tssue samples at the in-lite facility prior W shipment (o the analviical
iaboratory. within 21 days lollowing seerifice. and ondy kidney and Hver samples were
Further amady zed, The study dutes included in the submission indicated that initigl
extraction und analysis of samples was condueted within 133 dayvs ol sample collection,
and {inal extraction or analvsis of samples was conducted within 300 davs of sample
colleetion. ™o further extraction and analvsis dates were provided, and the petitioner did
not state which analyses were conducted on the “fisal”™ dute. The petitioner must submit
additional information pertaining to storage stability, mclading all extraction and analvsis
dates Tor cach samipie, and provide evidence that the identity of residues did not change
during the period between collection and final analysis.”

EPA Response:
RESPONSE OF PETITIONER:

Backgrownd: Samples collected from the fsctating peat were milk, urine, feces. muscle,
fat, Tver and Kidney, Onby the tiver and kidrey tissues contained =001 ppm, and were
stibseguently anabyzad,

The following tissue samples (135 days after colicetion for Tiver and 156 days for kidnev)
weere initialhy extracted as summarized below:

Date Sample Eatractions

15 Feb Ol Grogt (TP fabely Tiver AL B, base hvdrolvsiv and combusiion
13 Feb (1 Goat (PH label) lver Al B, base hydrlvsis and combustion
& NMar 01 Croat CFP Iabeli Kidnev | AL B, base byvdrolvsis and combustion
8 May U1 Crod (PH Babel) kidney | AL B base hvdrolvsis and combustion

Patract A-rellus with acetonirife
Estract B-relus with scctonitrile: 01 N HCL (90: 1)

DP Barcode D288152/MRID No. 45830713 Page 15 of 17



HED Records Center Series 361 Science Reviews - File R100658 - Page 58 of 111

Penoxsutam/XDE-638/PC Code 119031/Dow AgroSciences LL.C
DACO 6.2/0PPTS 860.1300/0ECD 11 6.2.2,6.2.3 & I11A 8.2, 8.4.1, 8.4.2
Nature of the Residues in Livestock - Goat

Base hvdrolysis- refllux of NER tissue with 5 N NaOH

Sampie extracts A contained radionctivity i sulfisient quaniities for frther processing,
For both tissues. the sample extracts wore processed o solid phase extraction (SPE)Y and
concentration and analyvzed by high perfvrmance liguid chromatography (HPLCyon

March 13, 14 and 25, 2001, HPLC raw data results are summarized below:

Sample Retention | Compound Yol Yo of TRR P
time HMLC
{minules) {rpwy duta)

G TP liver 35 penoxsuiam 7.4 2.8 0,604

Eontraet A 3 5-0H 9.1 3.4 (401

Coat PH Tiver 33 penoxsulam 32.2 32.5 4,007

Extraet A 32 Unkrrwn .0 2.8 0,001

Groat T kidney 33 penosuism 9.9 6.0 0.023
Esiraet A

Croat PH kidaey i3 penoxsaiam Y3.3 784 $0.034

Foatraet A 31 5-(H 3.3 2.9 {3.001

Data presented in the report (301 duys after collection) were for sumpries extracted and

processed by SPE and concentrated on July 30 aad 31, 2001, Analyvsis was performed on
Auvgast 15w 16, 20010 HPLO raw Gata results ave stanmmarized bolow;

Sampie Retention Compound O ol S of TRR ppm
time HPEC
fininutesd {raw dalad

Gt TP liver 33 PN saiam 2.9 24.3 1).003
Eondract A 32 snkiown 8.1 2.4 0.1%}
CGoat PH liver 35 penoxsalam 50,2 305 Gou7
Eogract A 32 Enknowsn N 23 <{1LEEH

Al 3-0HH 7.1 2.7 (.03

Coat TP fadney R pengxsulam G414 6 3.024
Lxract A 32 Unkniwn 5.1 4.3 (3.06]
Ciomt PH kidney 3% penonsulam 96.4 at.3 1.043

Extract A

The Residue Chemistry Guidelines (OPPTS 860, 1300 Nawee of the Residue —~ Plants.

Livestoek, seetion (I 7)) recommend that storage stabitiny data should not normally he

required 1or samples mnaly zed within 4 10 6 menths of calicetion, provided evidenee is
wiven thal attemipis were made o Kl degradation of residues by approprivte storage of
matrices and eatracts during the anadytical portion of the study. Samples ware stored at
2070 (page B30 report BOZ775 Data presented shows tha the distibation amonyg
residues is consistent between analyvses performed on March 130 B and 23, 2001,
compared o Aagost 15 and 16, 2000, The major component of all analyvsis presented in
the report swas parent petoexsulam and all sample recoveries were between 84,7 and 1082
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% of applied (page 16, report B00277). This provides evidence that the identity of the
residues did oot change dunng the storage period.

Additional guestions converning the storage or any other aspoct of this study may be
directed 1o the study directar:

Joclene Smilh
Dow AgroSciences
(317)337-3439

iksmithicgdow.com
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Primary Evaluator ~ William Cutchin, Chemist Date: 7/19/04 @oﬁ, w:

HED/SIMB (7509C)

Reviewer Richard Loranger, ez /o MM a D/--’%( -‘[:r RAL

Chemnist
HED/RAB2 (7509C)

Contractor Dynamac Corporation
20440 Century Blvd.,
Suite 100
Germantown, MD 20874

STUDY REPORT

45830720 Graper, L. (2002) A Confined Rotational Crop Study With (Carbon 14) XDE-638
Using Three Different Crops: Lab Project Number: 000266. Unpublished study prepared by
Dow AgroSciences LLC and Research For Hire. 134 p.

Addendum to 45830720 Graper, L.; Dow AgroSciences LLC and Plant Sciences Inc., 5/4/04
(Attachment).

EXECUTIVE SUMMARY

Dow AgroSciences LLC has submitted a confined rotational crop study with [triazolopyrimidine-
2-"*Clpenoxsulam and uniformly ring-labeled [phenyl-U-"*C]penoxsulam. The radiolabeled test
substances were applied directly to sandy loam soil in pots maintained outdoors at 0.045-0.046 Ib
at/A. (low treatment rate) or 0.090-0.093 b ai/A (high treatment rate), and rotational kale, potato,
and wheat were planted directly into that soil 90 days after treatment (DAT). The in-life phase of
the study was conducted by Research for Hire (Porterville, CA), and the analytical phase was
conducted by Dow AgroSciences (Indianapolis, IN).

Total radioactive residues (TRR) accumulated at >0.01 ppm in certain rotated crops planted 90
days following a single soil application of [triazolopyrimidine-2-"*C]penoxsulam (TP) at 0.045
and 0.093 1b ai/A, or [phenyl-U-"C]penoxsulam (PH) at 0.046 and 0.090 1b ai/A. At the low
treatment rate, TRR were >0.01 ppm in potato foliage (0.024 ppm from the TP plot and 0.047
ppm from the PH plot), wheat hay (0.021 ppm, PH plot only), and wheat straw (0.011 ppm, TP
plot; 0.024 ppm, PH plot). At the higher treatment rate, TRR were >0.01 ppm in kale (0.014
ppm, TP plot only), potato foliage (0.038 ppm, TP plot; 0.062 ppm, PH plot), wheat hay (0.022
ppm, TP plot; 0.032 ppm, PH plot), and wheat straw (0.030 ppm, TP plot; 0.028 ppm, PH plot).
TRR were <0.01 ppm in the following matrices: potato tuber (<0.003 ppm), wheat forage
{<0.007 ppm), and wheat grain (<0.005 ppm) from both labels at both treatment rates; TP-treated
kale (0.003 ppm) at the low treatment rate and PH-treated kale (<0.008 ppm) at both treatment
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rates; and TP-treated wheat hay (0.009 ppm) at the low treatment rate. TRR were generally
higher in PH-treated commodities than in TP-treated commodities.

Only crop samples with TRR >0.008 ppm were extracted. Solvent extraction released 62-97%
TRR from rotational crop matrices. The majority of the extractable residues remained in the
aqueous phase after partitioning with dichloromethane, and only the organic phase of potato
foliage was subjected to further partitioning. Nonextractable residues in rotational crop
commodities ranged 4-31% TRR (<0.001-0.009 ppm). The extraction procedures released
sufficient residues from rotational crop matrices; material balances were 84-107%. Samples
were analyzed within 5 months of harvest. All samples were stored frozen. No further storage
stability data are required to support this study.

Only the extracts of PH-treated potato foliage were analyzed by HPLC for metabolite
identification. In all other samples, because the aqueous extracts contained <0.03 ppm and the
organic extracts contained <0.01 ppm, no further characterization was attempted. Total
identified residues were 8.4% and 38.9% TRR in PH-label potato foliage at the low and high
treatment rates, respectively. The 5-OH metabolite was identified at 8.4-13.9% TRR (0.004-
(.009 ppm), and a single unknown was characterized at approximately the same level (8.9-11.8%
TRR, 0.004-0.007 ppm) in both the low and high treatment rate potato foliage. In addition, the
3-[[[2-(2,2-difluorocthoxy)-6-(trifluoromethyl) phenyl]sulfonyl]amino}-1H-1,2 4-triazole-5-
carboxylic acid (BSTCA) metabolite was identified in potato foliage from the high treatment
rate, at 25.0% TRR (0.015 ppm). Three unknowns were also characterized, each present at
<18.0% TRR (<0.011 ppm). Residues were characterized/identified in potato foliage by HPLC
analysis, and, because no confirmatory method was used, the identifications are considered
tentative. However, because no parent was detected and no single component was present at
>(.015 ppm in potato foliage, RAB2 concludes that these methods successfully identified the
predominant residues in rotational crop matrices.

The petitioner proposed that the penoxsulam is metabolized in rotated potato foliage to 5-OH

XDE-638 and BSTCA, and that both 5-OH XDE-638 and BSTCA are then metabolized to
unknowns and nonextractable residues.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the contined rotational crop residue data
are classified as scientifically acceptable.

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288152.
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COMPLIANCE

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported which would impact the validity of the
study.

A. BACKGROUND INFORMATION

Penoxsulam (company code XDE-638; PC Code 119031) is an herbicide intended for the control
of Echinochloa grasses, broadleaf weeds, and sedge weeds in both water-injected (transplanted
paddy) and postemergence (direct-seeded) rice. A single postemergence application of
penoxsulam is to be made to rice from the one-leaf growth stage (7-12 days after seeding) to 60
days prior to rice harvest. The application is to be made by aerial or ground equipment once per
growing season at a maximum rate of 0.045 Ib ai/A (50 g ai/ha). Penoxsulam is to be formulated
as a granular (for water-seeded rice) or suspension concentrate (for direct-seeded rice)
formulation.

TABLE A.l1. Penoxsulam Nomenclature,

Compound F F
j/ oM
U A
N'-.-.._ \
5 N N
~
M
O N -
CF,
O
~cH,
Common name (proposed) Penoxsulam
Company experimental name | XDE-638
IUPAC name 6-(2,2-Difluoroethoxy)-N-(5,8-dimethoxy-s-triazolo[ 1,5-¢]pyrimidin-2-yl}-e, e ce-trifluoro-o-
toluenesulfonamide
CAS name 2-(2,2-diftucroethoxy)-N-(5,8-dimethoxy[1,2,4Mtriazolo[ 1,5-¢] pyrimidin-2-yl)-6-
(trifluoromethyl)benzenesulfonamide
CAS# 219714-96-2
End-use product/EP GF-443 SC SF (File Symbol 62719-LNN); GF-947 Granule SF (File Symbol 62719-LNG);
GF-947 Granule CA (File Symbol 62719-LNR).

TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam.

Parameter

Reference

Meliing poini/range
pH

Density
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TABLE A.2. Physicochemical Properties of Technical Grade Penoxsulam.
Parameter Value Reference
Water solubility pH Solubility (mg/L) 45830720
{(unbuffered) 49]
3 5.66
7 408
9 1460
Solvent solubility Solvent Solubility (g/L) 45830720
DMSO 78.4
NMP 403
DMF 398
acetone 20.3
acetonitrile 153
ethyl acetate 3.23
methanol 1.48
octanol 0.035
xylene 0.017
heptane <] ug/mlL
Vapor pressure 7.16 x 10" mm Hg at 25 °C 45830720
Dissociation constant, pK, 5.1 45830720
Octanol/water partition coefficient, Log(Xow) pH Log{Xqw) 45830720
(unbuffered) -0.354
5 1.137
7 -0.602
9 -1.418
B. EXPERIMENTAL DESIGN
B.1. Test Site and Crop Information
TABLE B.1.1. Test Site Information.
Testing Environment and location Soil characteristics
Type % Sand | %Silt | % Clay | %OM pH | CEC (meq/100 g)
Plastic-lined boxes in outdeor plots Sandy loam 74 20 6 0.7 7.2 6.9
at Research For Hire (Porterville,
CA)

The monthly minimum and maximum temperatures and precipitation were provided for the study
period (not available electronically). Historical weather data were not provided; however, no
unusual circumstances were noted. During the period between application of the test substance
and planting of the rotational crops, the soil received 0.75 inches/A of water weekly. Irrigation
of the rotated plants was conducted by hand as needed.
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and straw, group 16

TABLE B.1.2. Crop Information,
Crop; crop group Vatiety Plantback Growth stage at Harvested RAC | Harvesting procedure
intervals (days) harvest !
Kale; Vegetable, Dwarf Blue 90 Mature, 148-201 DAP | Leaves
brassica, leafy, group 5 | Curled Harvest methods were
Potato; Vegetable, root | White 90 Mature, 208 DAP Tops (foliage} | not specified.
and tuber, group 1 Mature, 215 DAP | Tubers
Wheat; Grain, cereal, Yecora Rojo 90 Immature, 97 DAP Forage Harvest method was
group 15, and Grain, not specified.
cereal, forage, fodder, Immature, 162 DAP Hay Hay was dried in a

greenhouse for 11
days prior to
collection.

Mature, 204 DAP

Straw and grain

Grain was separated
from the chaff, and the
chaff was added to the
straw sanple.

! DAP = Days after planting.

We note that Swiss chard was grown with kale as an alternative leafy vegetable but was not
allowed to mature once kale was chosen (77 days following planting) as the leafy vegetable to be
grown to maturity. Phytotoxicity was observed in freated kale and potatoes (and Swiss chard)
within two to three months of planting; however, six months after planting, treated kale and

potatoes were growing and maturing normally.

B.2.

Test Materials

TABLE B.2.1.

Test Material Characteristics.

Chemical structure

O/CHJ
i PY
N AN
S N N
N—<
0o H N/ o
CF,
0
~CH

O/CH3
T ﬂ /L
N--..._ \
g N N
[|\N4</
o H N/ A
CF,
0
~cH

Radiolabel position

2-triazolopyrimidine labeled (TP)

Uniformly labeled on the phenyl ring (PH)

Lot No. INV1456 INV1475

Purity 99% 98.4%

Specific activity 28.9 mCi/mmole; 24 6 mCi/mmole;
40,700 dpn/pg (test substance) 40,900 dpm/pg (test substance)

Code N/A N/A
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The radiolabeled materials were dissolved in ACN and diluted with nonlabeled penoxsulam prior
to shipment to Research For Hire.

B.3. Study Use Pattern

TABLE B.3.1. Use Pattern Information.

Chemicaf name [triazolopyrimidine-2-"*Cpenoxsulam and [phenyl-U-"C]penoxsulam

Application method Each test substance was dissolved in ACN and diluted to volume with ACN for direct application
to the soil surface using a backpack pressurized sprayer.

Application rate A low-dose treatment was made to three boxes for each radiolabel, and a high-dose treatment was
made to three other boxes for each radiolabel. -

TP-label: 0.045 Ib a/A (530.9 g ai/ha); 0.093 b ai/A (104.1 g ai‘/ha)

PH-label: 0.046 Ib ai/A (51.1 g ai/ha); 0.090 b ai/A (101.3 g ai‘ha)

Number of applications  }One

Timing of applications 90 days prior to the first planting rotation

PHI N/A; application to bare soil

B.4. Identification/Characterization of Residues
B.4.1. Sample Preparation

Potato tuber samples were washed with water and gentle rubbing to remove adhering soil.

Wheat grain was separated from the chaff, and the chaff was added to the straw sample. Except
for wheat grain, all rotated crop samples were cut into smaller pieces prior to milling in the
presence of dry ice or liquid nitrogen. Because of low TRR levels (<0.010 ppm) in potato tubers
and wheat forage and grain from both labels at both treatment levels, and in kale from both labels
at the low treatment level, only wheat hay and straw and potato foliage from both labels at both
treatment levels, and kale from both labels at the higher treatment level were extracted.

In general, samples were extracted (3x) with acetonitrile:water (80:20, v:v) and vacuum filtered.
The combined filtrates were concentrated and partitioned (3x) with dichloromethane, and the
dichloromethane phases were combined.

The combined dichloromethane phases of PH-treated potato foliage (both treatment levels) were
concentrated and partitioned between hexane and acetoniirile (ACN). The resulting ACN phase
was concentrated, diluted with ACN and water, and filtered for HPLC analysis. A subsample of
the aqueous phase of PH-treated potato foliage (high treatment level) remaining following
dichloromethane partitioning was also concentrated to near dryness, diluted with water, and
filtered for HPLC analysis.

B.4.2. Analytical Methodology

Total radioactive residues (TRR) in replicate (3-9) milled samples were determined by
combustion/LSC. The combustion/LSC limit of quantitation (LOQ) was reported as 0.002 ppm
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for wheat forage, kale, and potato tubers, and 0.005 ppm for wheat hay, straw, and grain, and
potato foliage; the limit of detection (LOD) was reported as 0.001 ppm for all plant matrices.
Radioactivity in the extracts was determined by LSC, and nonextractable radioactivity was
determined by combustion/LSC.

Only the ACN and aqueous phases of the extracts of PH-treated potato foliage were analyzed by
HPLC. In all other samples, because the aqueous extracts contained <0.03 ppm and the organic
extracts contained <0.01 ppm, no further characterization was attempted. HPLC analyses were
performed using a system equipped with a C-18 column, UV detector (254 nm), flow-through
radioactivity detector, and fraction collector. A gradient mobile phase of water and ACN, each
with 0.1% acetic acid, was used. Reference standards of unlabeled penoxsulam; 2-(2,2-
difluoroethoxy)-N-(5,6-dihydro-8-methoxy-5-oxo[1,2,4]triazolof 1,5-¢|pyrimidin-2-yl)-6-
(trifluoromethyl) benzenesulfonamide (5-OH XDE-638); 3-[[[2-(2,2-difluoroethoxy)-6-
(trifluoromethyl) phenyl]sulfonylJamino]-1H-1,2,4-triazole-5-carboxylic acid (BSTCA);
BSTCA, triethylammonium salt; and 2-(2,2-difluoroethoxy)-N-1H-1,2,4-triazol-3-yl-6-
{trifluoromethyl)benzenesulfonamide (BST) were used. No confirmatory methods were used;
therefore, all identifications were considered to be tentative. Fraction collection/LSC was used
for quantitation of metabolites.

C. RESULTS AND DISCUSSION

TRR in rotational crops are reported in Table C.2.1. TRR accumulated at >0.01 ppm in certain
rotated crops planted 90 days following a single soil application of [triazolopyrimidine-2-
“C]penoxsulam (TP) at 0.045 or 0.093 Ib ai/A, or [phenyl-U-"*C]penoxsulam (PH) at 0.046 or
0.090 Ib ai/A. At the low treatment rate, TRR were >0.01 ppm in potato foliage (0.024 ppm
from the TP plot and 0.047 ppm from the PH plot), wheat hay (0.021 ppm, PH plot only), and
wheat straw (0.011 ppm, TP plot; 0.024 ppm, PH plot). At the higher treatment rate, TRR were
>0.01 ppm in kale (0.014 ppm, TP plot only), potato foliage (0.038 ppm, TP plot; 0.062 ppm, PH
plot), wheat hay (0.022 ppm, TP plot; 0.032 ppm, PH plot), and wheat straw (0.030 ppm, TP
plot; 0.028 ppm, PH plot). TRR were <0.01 ppm in the following matrices: potato tuber
(<0.003 ppm), wheat forage (<0.007 ppmy), and wheat grain (<0.005 ppm) from both labels at
both treatment rates; TP-treated kale (0.003 ppm) at the low treatment rate and PH-treated kale
(<0.008 ppm) at both treatment rates; and TP-treated wheat hay (0.009 ppm) at the low treatment
rate. TRR were generally higher in PH-treated commaodities than in TP-treated commodities.

Only crops with TRR 20.008 ppm were subjected to extraction procedures. The distribution of
radioactivity in the rotated crops, kale (high treatment rate only), potato foliage, and wheat hay
and straw, is presented in Tables C.2.2.1 through C.2.2.4. Solvent extraction (ACN/water)
released 62-97% TRR from rotational crop matrices. The majority of the extractable residues
remained in the aqueous phase after partitioning with dichloromethane, and only the organic
phase of potato foliage was subjected to further partitioning. Nonextractable residues in
rotational crop commodities ranged 4-31% TRR (<0.001-0.009 ppm). These procedures
extracted sufficient residues from rotational crop matrices.
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Only the extracts of PH-treated potato foliage were analyzed by HPLC for metabolite
identification; the characterization and identification of residues in PH-label potato foliage is
summarized in Table C.2.3.1. Total identified residues were 8.4% and 38.9% TRR in PH-label
potato foliage at the low and high treatment rates, respectively. The 5-OH metabolite was
identified at 8.4-13.9% TRR (0.004-0.009 ppm), and a single unknown was characterized at
approximately the same level (8.9-11.8% TRR, 0.004-0.007 ppm) in both the low and high
treatment rate potato foliage. In addition, the BSTCA metabolite was identified in potato foliage
from the high treatment rate, at 25.0% TRR (0.015 ppm). Three unknowns were also
characterized, each present at <18.0% TRR (<0.011 ppm).

Residues were characterized/identified in potato foliage by HPLC analysis, and, because no
confirmatory method was used, the identifications are considered tentative. However, because
no parent was detected and no single component was present at >0.015 ppm in potato foliage,
RAB2 concludes that these methods successfully identified the predominant residues in
rotational crop mairices. No storage stability data were submitted in conjunction with the
confined rotational crop study. Samples for this confined rotational crop study were analyzed
within 5 months of harvest. As samples were analyzed within an acceptable time frame, no
further storage stability data are necessary.

We note that data concerning the radioactivity and characterization/identification of metabolites
in treated soil were included with this submission; however, these data are not presented herein.

C.1. Storage Stability

Samples of rotated crops were stored frozen (-20 °C) at the field site within 2 hours of collection,
except for wheat hay samples, which were dried in the greenhouse for 11 days after collection,
and potato tuber samples, which were placed on “blue” ice for immediate shipment to the
analytical laboratory. Samples of kale, potato foliage, and wheat hay and straw were extracted
within 34-173 days (<6 months} of harvest; samples of potato tubers and wheat forage and grain
were not extracted, but TRR determinations were conducted within 1 month of harvest. Actual
analysis dates were not provided for potato foliage extracts (the only rotational crop matrix
analyzed by HPLC). Samples for this confined rotational crop study were analyzed within 5
months of harvest. As samples were analyzed within an acceptable time frame, no further
storage stability data are necessary.
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TABLE C.1. Summary of Storage Conditions.
Matrix Plantback Storage Temp. Actual Storage Duration Limit of Demonstrated

interval Storage Stability
Kale 90 days |[Frozen; storage 36-89 days (harvest to extraction) Within 4-6 month
Potato, foliage Ilecgcl I;g;itilg:dat teboratoty 127 days (harvest to final extraction) guideline
Potato, tubers 16 days (harvest to combustion/LSC)
Wheat, forage 23 days (harvest to combustion/LSC)
Wheat, hay 173 days (harvest to final extraction)
Wheat, straw 34 days (harvest to extraction)
Wheat grain 28 days (harvest to combustion/LSC)

C.2. Identification, Characterization, and Distribution of Residues
TABLE C.2.1. Total Radioactive Residues (TRR) in Rotated Crop Matrices.
Matrix Plantback TP-label (ppm)* PH-label (ppm)’
tnterval (days) Low Treatment: High Treatment: Low Treatment: High Treatment:
0.045 1b ai/A 0.093 |b ailA 0.046 Ib ai/A 0.090 Ib ai’A

Kale 950 0.003 0.014 0.005 0.008
Potato, foliage 90 0.024 0.038 0.047 0.062
Potato, tuber 90 <LOQ 0.003 <LOQ 0.003
Wheat, forage 90 <L0OQ 0.005 0.004 0.007
Wheat, hay 90 0.009 0.022 0.021 0.032
Wheat, straw 90 0.011 0.030 0.024 0.028
Wheat, grain 90 <LOD <LOQ <LOD <LOQ

! The LOQ was 0.002 ppm for wheat forage, kale, and potato tubers, and 0.005 ppm for wheat hay, straw, and grain, and potato
foliage; the LOD was 0.001 ppm for all plant matrices,
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Ih ai/A.

TABLE C.2.2.1. Distribution of the Parent and the Metabolites in Rotational Crop Matrices Planted 90
Days Following Application of [Triazolopyrimidine-2-"*C]|Penoxsulam to the Soil at 0.045

Metabolite Fraction

Potato Foliage

Wheat Hay

Wheat Straw

TRR = (.024 ppm

TRR = 0.009 ppm

TRR =0.011 ppm

%TRR ppm %IRR ppm %TRR ppm
ACN/water extract 70.1 0.017 73.3 0.006 62.7 0.007
Aqueons phase 473 0.011 53.4 0.005 33.1 0.006
Dichloromethane phase 17.0 0.004 26.2 0.002 13.0 0.001
Total extractable 64.3 0.015 79.6 0.007 66.1 0.007
Total identified 0 0 0 0 0 0
Total unidentified 64.3 0.015 79.6 0.007 66.1 0.007
Total bound residues 21.0 0.005 27.5 0.002 25.6 0.003
% Accountability 853 107.1 91.7

TABLE C.2.2.2. Distribution of the Parent and the Metabolites in Rotational Crop Matrices Planted 90
Days Following Application of [Phenyl-U-"*C]Penoxsulam to the Soil at 0.046 Ib ai/A.!

Metabolite Fraction®

Potiato Foliage

‘Wheat Hay

Wheat Straw

TRR = (.047 ppm

TRR =0.021 ppm

TRR = 0.024 ppm

%TRR ppm %TRR ppm %TRR ppm
ACN/water extract 79.8 0.037 8s.1 0.019 90.8 0.022
Agueous phase 60.8 0.029 63.1 0.014 69.2 0.017
Dichloromethane phase 19.5 0.009 12.7 0.003 14.6 0.004
Hexane phase 0.5 <0.001
ACN phase 19.7 0.009
5-OH XDE-638 84 0.004
Unknown Rt=27-28 min 8.9 0.004
Total extractable 81.0 0.038 77.8 0.017 83.8 0.021
Total identified 8.4 0.004 0 0 0 0
Total unidentified 70.2 0.633 77.8 0.017 83.8 0.021
Total bound residues 13.4 0.006 23.6 0.005 11.5 0.003
% Accountability %94.4 101.4 933

! Shading indicates that the extraction step and/or characterization analysis was not conducted for the matrix in question.
? The 5-OH XDE-638 metabolite was tentatively identitied by HPLC.
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i

TABLE C.2.2.3. Distribution of the Parent and the Metabolites in Rotational Crop Matrices Planted 90
Days Following Application of [Triazolopyrimidine-2-'*C]Penoxsulam to the Soil at 0.093

Ib al/A.
Metabolite Fraction Kale Potato Foliage Wheat Hay Wheat Straw
TRR =0.014 ppm TRR = 0.038 ppm TRR = 0.022 ppm TRR = 0.030 ppm
%TRR ppm %TRR ppm %TRR ppm %TRR ppm
ACN/water extract 96.5 0.013 74.6 0.028 811 0.018 61.6 0.018
Aqueous phase 54.1 0.007 335 0.020 515 0.011 51.2 0.013
Dichloromethane phase 31.5 0.004 16.9 0.006 23.0 0.005 13.6 0.004
Total extractable 85.6 0.011 70.4 0.026 74.5 0.016 64.8 0.019
Total identified 1 0 0 0 0 0 0 0
Total unidentified 85.6 0.011 70.4 0.026 7435 0.016 64.8 0.019
Total bound residues 13.4 0.002 22.1 0.008 27.8 0.006 31.2 0.009
% Accountability 99.0 923 162.3 96.0

TABLE C.2.2.4. Distribution of the Parent and the Metabelites in Rotational Crop Matrices Planted 90
Days Following Application of [Phenyl-U-"*C|Penoxsulam to the Soil at 0.090 1b ai/A.!

Metabolite Fraction® Kale Potato Foliage Wheat Hay Wheat Straw
TRR=0.008 ppm | TRR=0.062ppm | TRR =0.032 ppm | TRR=10.028 ppm
%TRR ppm %TRR ppm %TRR Ppm %TRR ppm

ACN/water extract 80.9 0.007 93.6 0.060 93.8 0.030 86.2 0.024

Aqueous phase 63.0 0.005 68.1 0.042 76.7 0.023 69.3 0.019
BSTCA 23.0 0.015
Unknown Rt=7 min 18.0 0.011
Unknown Rt=20 min 16.5 0.010
Unknown Rt=27-28 min 11.1 0.007

Dichloromethane phase 27.1 0.017 16.6 0.005 17.6 0.005

0.6 <0.001

Hexane phase

ACN phase 253 0.016

5-OH XDE-638 13.9 0.009

Unknown Rt=27-28 min ] 1.8 0.007 i
Total extractable 79.5 0.006 94.0 0.038 93.3 0.030 86.9 0.024
Total identified 0 0 389 0.024 0 0 0 0
Total unidentified 79.5 0.006 58.0 6.035 93.3 0.030 86.9 0.024
Total bound residues 4.1 <0.001 6.8 0.004 7.8 0.003 15.7 0.004
% Accountability 83.6 100.8 101.1 102.6

! Shading indicates that the extraction step and/or characterization analysis was not conducted for the matrix in question.
* The 5-OH XDE-638 and BSTCA metabolites were tentatively identified by HPLC.
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TABLE C.2.3.1 Summary of Characterization and Identification of Radioactive Residues in Rotational
Crop Matrices Planted 90 Days Following Application of [Phenyl-U-"*C}Penoxsulam to
the Soil at 0.046 1b ai/A (Low Treatment) or at (.090 b ai/A (High Treatment).

Compound Potato Foliage; Low Treatment Potato Foliage; High Treatment
TRR = 0.047 ppm TRR = 0.062 ppm

% TRR pPpm % TRR ppm
3-OH XDE-638 8.4 0.004 13.9 0.009
BSTCA - - 250 0.013
Unknown Rt=7 min - -- i8.0 0.011
Unknown Rt=20 min - -- 16.5 0.010
Unknown Rt=27-28 min 8.9 0.004 22.9 0.014
Aqueous phase 60.8 0.029 - -
Hexane phase 0.5 <0.001 0.6 <0.001
Total identified 8.4 0.004 389 0.024
Total characterized 70.2 0.033 58.0 0.035
Total extractable 81.0 0.038 94.0 0.058
Total bound 13.4 0.006 6.8 0.004

C.3. Proposed Metabolic Profile

FIGURE C.3.1. Proposed Metabolic Profile of Penoxsulam in Rotational Potato Foliage.

DP Barcode D288152/MRID No. 45830720
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TABLE C.3.1. Identification of Compounds from the Confined Rotational Crop Study.

Common name/code Chemical name Chemical structure
Figure C.3.1 1D No.
35-0OH XDE-638 2-(2,2-difluoroethoxy)-N-(5,6- F F
dihydro-8-methoxy-3-
oxo[1,2,4]triazolo[1,5-c] OH

pyrimidin-2-y1)-6-(trifluoromethyl) 0 /k
benzenesulfonamide 5 Ny 2y
~n—
o H N/k()
CF,

CH,
BSTCA 3-[[[2-(2,2-difiuoroethoxy)-6- F F
(trifluoromethyl)
phenyl]sulfonyllamino]-1H-1,2,4-
triazole-5-carboxylic acid 0 ﬁ
N
3 NH
M
—
O N O
CF,
OH

D. CONCLUSIONS

TRR accumulated at >0.01 ppm in certain rotated crops planted 90 days following a single soil
application of [triazolopyrimidine-2-"*C]penoxsulam at 0.045 and 0.093 Ib ai/A, or [phenyl-U-
“Clpenoxsulam at 0.046 and 0.090 Ib ai/A. At the low treatment rate, TRR were 0.024-0.047
ppm in potato foliage (both labels), 0.021 ppm in PH-treated wheat hay, and 0.011-0.024 ppm in
wheat straw (both labels). At the higher treatment rate, TRR were 0.014 ppm in TP-treated kale,
0.038-0.062 ppm in potato foliage (both labels), 0.022-0.032 ppm in wheat hay (both labels), and
0.028-0.030 ppm in wheat straw (both labels). TRR were <0.01 ppm in potato tuber, wheat
forage, and wheat grain from both labels at both treatment rates, in TP-treated kale at the low
treatment rate, in PH-treated kale at both treatment rates, and in TP-treated wheat hay at the low
treatment rate. TRR were generally higher in PH-treated commodities than in TP-treated
commodities.

Only the extracts of PH-treated potato foliage were analyzed by HPLC for metabolite
identification. Total identified residues were 8.4% and 38.9% TRR in PH-treated potato foliage
at the low and high treatment rates, respectively, and the parent, penoxsulam, was not detected in
either sample. The 5-OH XDE-638 and BSTCA metabolites (<0.015 ppm each) were tentatively
identified in potato foliage.

Based on data from the confined rotational crop study, no quantifiable residues of penioxsulam or
5-OH XDE-638 are expected to be present in the raw agricultural commodities of small grains,
leafy vegetables, and root crops planted 90 days foliowing treatment with penoxsulam at 0.045 or
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0.090 Ib ai/A. The data also indicate that residues of BSTCA could be present at »0.01 ppm in
the foliage of root crops planted 90 days following treatment at 0.090 Ib ai/A.

The petitioner proposed that the penoxsulam is metabolized in rotated potato foliage to 5-OH
XDE-638 and BSTCA, and that both 5-OH XDE-638 and BSTCA are then metabolized to
unknowns and nonextractable residues.

E. REFERENCES

None.

F. DOCUMENT TRACKING
RDI: R. Loranger (7/9/04)
Petition Number(s): 3F06542
DP Barcode(s): D288152

PC Code: 119031

Attachment: L. Graper, Dow AgroSciences, 5/4/04

Template Version April 2003
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IN RESPONSE TO: Errico Philipiaepamail.epa.goy
SENT: Tuesday. May 04, 2004 2:20 PM

SUBIECT: Resporse to Additional Information Requested by Residue Chemniatry for
Pepoxsulam

STUDY IDENTIFICATION: 43830720 Graper, L. (2002} A Confined Rotational Crop
Study With (Carborn- 141 XDE-638 Using Theee DitTerent Crops: Lab Project Numbser:
G266,

REQUEST OF RESIDUE CHEMISTRY: Residue Chemistry commented that actual
analysis dates were not provided for potato foliage exyracts ithe only rotational crop
matrix analy zed by HPLC) and requested that the petitioner submit the actual analvsis
dates Tor potato oliage extracts o allow RAB2 to determine whether storage stability
data are required to support the contined rotational crop swidies,

RESPONSE QF PETHTONER: The requested dates have been added 1w an axcerpt off

5

Table 3 {page 46, report D00266) shown below and are indicated in beold,

Dravs afler

Days atier Pravs aticr Harvest/
Treatment Planting Samnpling
Fvent [hate (DA {(13AP) (DAL

Mature Potato Follage Harvest 14-Mayv-0H 208 0
Miling Completed Si-May-i] NAA 16
Combustion Analvsis O 1-Jun-(1§ NAA 18
Enitial Exraction F9- =01 NiA 36
Fingl Extraction L 8-Sep-2] \f A N/A 127
Enitial HPLC Analysis b-Sep-i1 N/A N/A 115
Final HPLC Analvsis H-Oet-01 N/A N/A 149

the additional dites veler o the HPLC analyses for the potato foliage found in Figures
12, 15 and T which are located on pages 70, 77 and 78, respectively. in the Hnal repor.
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These analvsiz dates demonstrate that the HPLC analvses were dong within
approximaiely 4 10 3 months of harvest of the potato foliage.

The Residue Chemistry Guidelmes (OPPTS 8601300 Xature of the Residue - Plants,
Livestock, section (d¥ 7)) recormend that storage stability data should not normaliy bhe
required tor samples analyzed within 4 to 6 months of collection, provided evidence is
given that attempis were made to imi degradation of residues by appropriate storage of
matrices and extracts during the analvtical portion of the study. Since the 4 10 3 month
analysis ntervads Tor potato Tolinge il within the recommended 4 16 6 month: period and
the Ninal veport (section 3.7.4, page 28, report DU0266) indicates that samples were stored
i the frecrer, it 15 the opinion of the petitioner that the supplied data adeguately address
any concerns of storage stabitity for residues in this study.

Additional questions concerning the storaze or any other aspeet of this study may be
directed to the study director:

L. Kot Graper
Dow Agrodeiences
317-337-3608

tkgraperidow.com

—
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Primary Evaluator William Cutchin, Chemist Date: 7/19/04 Z/ﬂ&%

HED/SIMB (7509C)

Reviewer Richard Loranger, Weafo¥ W & D% b AL

Chemist
HED/RAB2 (7509C)

¢

Contractor Dynamac Corporation
20440 Century Blvd.,
Suite 100
Germantown, MD 20874

STUDY REPORT

45830712 Yoder, R.; Embrey, S. (2001) Nature of Residue of XDE-638 in Rice Followiﬁg
Post-Emergent, Foliar Application: Lab Project Number: 990028. Unpublished study prepared
by Dow AgroSciences LLC and Plant Sciences Inc. 116 p.

Addendum to 45830712 Yoder, R; Dow AgroSciences L.I.C and Plant Sciences Inc., 5/4/04
(Attachment).

EXECUTIVE SUMMARY

Dow AgroSciences LLC has submitted a study investigating the metabolism of
[triazolopyrimidine-2-"*C]penoxsulam and [phenyl-U-**C]penoxsulam in rice. Each radiolabeled
test substance was formulated as a suspension concentrate formulation and applied as a foliar
broadcast spray to rice plants at the 5- to 6-leaf growth stage at ~0.089 Ib ai/A (~100 g ai/ha).
Rice plants were grown in galvanized steel tubs maintained in outdoor screenhouses; water levels
in the rice plots were maintained at 2.5-5 inches depending on the growth stage of the rice crop.
Approximately 4 weeks prior to mature harvest, a plot dry-back period was initiated, with no
further irrigation until harvest. Tmmature rice shoots were harvested at posttreatment intervals
(PTIs) of 0, 3, 7, 14, and 30 days, and mature rice straw and grain were harvested 134 days
posttreatment. The in-life phase was conducted by Plant Sciences (Manteca, CA), and the
analytical phase of the study was conducted by Dow AgroSciences, Global Environmental
Chemistry Laboratory (Indianapolis, IN).

The total radioactive residues (TRR) were 0.021 and 0.003 ppm in mature rice straw and grain,
respectively, following treatment with [triazolopyrimidine-2-"*C}penoxsulam (TP) at 0.083 1b
ai/A. TRR were 5.17 ppm in immature rice shoots collected on the day of treatment and declined
with each subsequent sampling interval to 0.048 ppm at the 30-day PTL

In rice matrices harvested at maturity following treatment with [phenyl-U-"*C]penoxsulam (PH)
at 0.095 1b ai/A, TRR were 0.023 and 0.004 ppm in mature rice straw and grain, respectively.
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TRR were 3.99 ppm in 1
each subsequent samplir

The majority of the TRR
and mature rice straw an
TRR or <0.05 ppm in all
mature straw (19.6-40.5¢
shoots and straw. None»
to very low levels of radi
with confirmatory analys
residues in rice matrices.
stored frozen. No furthe

In general, identification
straw and was less succe
differences were observe
TRR in immature shoots
was the major componer
and 14-day PTIs, ranging
62.0% TRR (0.197-0.22
identified in PH-label 30
in TP-label 30-day PTI s
was also identified asar
8.9% TRR (<0.001-0.00:
component in 30-day P'T
TRR (0.009-0.016 ppm)
XDE-638 metabolite wa:
at 0-, 3-, 7-, and 14-day |
rice grain, at 2.2-3.3% T
levels of ~1-23% TRR, 1
penoxsulam and 5-OH X
samples, no attempts we;
that one of the unknown:

Residues of penoxsulam
metabolite patterns in su
declined, and levels of tt

The petitioner proposed -
two minor unknown met

its metabolites was obser

STUDY/WAIVER AC(

imature rice shoots collected on the day of treatment and declined with
1 interval to (.056 ppm at the 30-day PTL

(~63-160% TRR) was extracted from rice matrices (immature shoots,
grain) using acetonitrile/water. Nonextractable residues were <10%

samples of immature shoots (0.7-24.7% TRR, 0.012-0.051 ppm) and

» TRR, 0.005-0.008 ppm); material balances ranged 87-110% for rice

ractable residues in mature rice grain samples were not determined due
vactivity. Residues were characterized/identified by HPLC analysis

s by TLC. These methods successfully identified the predominant
Samples were analyzed within 2 months of harvest. All samples were
storage stability data are required to support this study.

f residues was most successful in immature rice shoots and mature
sful in rice grain due to very low levels of radioactivity. No significant
[ between the two labels. Total identified residues ranged ~46-102%
35-38% TRR in straw, and 9-11% TRR in grain. Parent penoxsulam
identified in immature rice shoots (both labels) harvested at 0-, 3-, 7-,
from 94.4-99.9% TRR (3.831-5.161 ppm) at the 0-day PTI to 53.5-
ppm) at the 14-day PTI. Penoxsulam remained the major component
day PTI immature shoots, at 41.3% TRR (0.023 ppm), but was present
mmature shoots at lower levels (12.3% TRR, 0.006 ppm). Penoxsulam
inor component in mature rice straw and grain (both labels), at 4.2-
ppm). The metabolite 5-OH XDE-638 was identified as the major
immature rice shoots and mature rice straw (both labels) at 16.2-33.5%
nd 29.5-30.4% TRR (0.007-0.009 ppm), respectively. The 5-OH

also identified as a minor component in immature rice shoots harvested
Tls (both labels), at 1.8-14.2% TRR (0.043-0.209 ppm), and in mature
R (<0.001 ppm). In addition, two unknowns, present individually at
ere characterized by HPLC in rice matrices as being more polar than
DE-638. Because of the low levels of the unknowns in mature straw

: made to further identify these residues; however, the petitioner stated
was likely comprised of conjugates of less polar metabolites.

vere highest in earlier sampled immature shoot samples. The
sequent immature shoot samples indicated that residues of the parent
: 5-OH metabolite increased with increasing postireatment intervals.

1at penoxsulam primarily degrades to its 5-OH metabolite and at least
bolites in rice matrices; little translocation of penoxsulam residues or
ed into the grain.

EPTABILITY/DEFICIENCIES/CLARIFICATIONS
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Under the conditions and parameters used in the study, the rice metabolism data are classified as
scientifically acceptable

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288152.

COMPLIANCE

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported which would have an impact on the
validity of the study.

A. BACKGROUND INFORMATION

Penoxsulam (company code XDE-638; PC Code 119031) is an herbicide intended for the control
of Echinochloa grasses, broadleaf weeds, and sedge weeds in both water-injected (transplanted
paddy) and postemergence (direct-seeded) rice. A single postemergence application of
penoxsulam is to be made to rice from the one-leaf growth stage (7-12 days after seeding) to 60
days prior to rice harvest. The application is to be made by aerial or ground equipment once per
growing season at a maximum rate of 0.045 1b ai/A (50 g ai/ha). Penoxsulam is to be formulated
as a granular (for water-seeded rice) or suspension concentrate (for direct-seeded rice)
formulation.

TABLE A.1. Penoxsulam Nomenclature.
Compound F F
CH
-~ 3
:I/ O
> A
N
S i N
N
0O H — L
CF,
O\
CH,
Common name (proposed) Penoxsulam
Company experimental name | XDE-638
IUPAC name 6-(2,2-Diflucroethoxy)-N-(3,8-dimethoxy-s-triazolo[ 1,5-c]pyrimidin-2-yl}-e., &, e-trifluoro-o-
toluenesulfonamide
CAS name 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy|1,2.4]triazolo[ 1,5-c] pyrimidin-2-y1)-6-
(trifluoromethyl}benzenesulfonamide
CAS# 219714-96-2
End-use product/EP GF-443 5C SF (File Symbol 62719-LNN); GF-947 Granule SF (File Symbol 62719-LNG);
GF-947 Granule CA (File Symbol 62719-LNR).
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TABLE A.2. Physicock

mical Properties of Technical Grade Penoxsulam.

Parameter Value Reference
Melting point/range ﬁé%fgg&%ﬁ@i%e
pH Nota
Density i%ﬁjﬁ?g%é 3 ié
Water solubility pH Solubility (mg/L) MRID 45830720
(unbuffered) 4.91
5 5.66
7 408
9 1460
Solvent solubility Solvent Solubility (¢/L) MRID 45830720
DMSO 78.4
NMP 40.3
DMF 39.8
acetone 20.3
acetonitrile 15.3
ethyl acetate 323
methanol 1.48
octanol 0.635
xylene 0.017
heptane <1 pug/mL
Vapor pressiire 7.16 x 10"* mm Hg at 25 °C MRID 45830720
Dissociation constant, pK, 5.1 MRID 45830720
Octanol/water partition coeffici: 1t, Log(Kow) pH Log(Kow) MRID 45830720
{(unbuffered) -0.354
3 1.137
7 -0.602
9 -1.418
B. EXPERIMENT. .L DESIGN
B.1. Test Site and Cr p Information
TABLE B.1.1. Test Site 1 formation,
Testing invironment Soil characteristics
Type %OM | pH | CEC (meq/100 g)
Galvanized steel tanks lined wit plastic sheeting located in outdoor Not applicable to this study (1o soil treatment)
screenhouses at Plant Sciences ( Vatsonville, CA)

The daily minimum and
study period. Historical
weather circumstances.

test containers up to 4 we
as necessary, and a coppe
and post-application. Nc¢

waximum temperatures and relative humidity were provided for the
seather data were not provided. The petitioner did not note any unusual

" est plots were irrigated by hand to maintain 2.5-5 inches of water in the

:ks prior to harvest. Rice plots were fertilized during the study period
~containing algicide was applied to the water in the test containers pre-
maintenance pesticides were applied during the in-life phase.

DF Barcode D288152/MRIC
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TABLE B.1.2. Crop Information.

Crop; crop group Variety | Growthstage | Growth stage at Harvested RAC Harvesting procedure
at application harvest
Rice; Grain, cereal M-202, 5- 10 6-leaf Immature at 0, 3, | Immature rice shoots | Immature shoots were cut
group 135, and Grain, japonica growth stage |7, 14, and 30 days by hand slightly above the
cereal, forage, fodder, |type postireatment highest water level
and straw, group 16 Mature at 134 Mature grain and Mature panicles were cut
days posttreatment | straw. by hand from the straw,

and the remaining straw
was cut 14-15 e¢m above
soil level. The panicle
samples were dried (15-48
hours) on screened racks.
Unhulled grain was hand
stripped from the chaff,
and the chaff was added to
the straw sample.

Water levels in the rice plots were maintained at 2.5-5 inches depending on the growth stage of
the rice crop. Approximately 4 weeks prior to mature harvest, a plot dry-back period was
initiated, with no further irrigation until harvest.

B.2. Test Materials

TABLE B.2.1. Test Material Characteristics.

Chemical structure F F F F
CH, CH
j/ o~ j/ o7 7
O

oy

O=n=0
EZ/
A,
\ S/
Ya
E E )
O—=wun=0C
:l:‘Z/
A,
\
L

N
3 CFS
O O
™~ ~
CH, CH,

Radiolabel position 2-triazolopyrimidine labeled {TP) Uniformiy labeled on the phenyl ring {(PH)
Lot No. INV1456 INV 1475
Radiochemical Purity 99% 98.2%
Specific activity 28.9 mCi/mmole (prior to isotopic dilution); 24.6 mCi/mmole (prior to isotopic dilution);

9.4 mCi/mmole (spray solution} 6.7 mCi/mmole (spray solution)
Code N/A N/A

The radiolabeled materials were diluted with nonlabeled penoxsulam and formulated as a 10%
suspension concentrate; formulated test substances were shipped to Plant Sciences.
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B.3. Study Use Patte

n

TABLE B.3.1. Use Patte

n Information.

Chemical name [trie

olopyrimidine-2-"*C]penoxsulam and [phenyl-U-"C]penoxsulam

Application method Eac

ditu

test substance was formulated as a suspension concentrate (using formulation blank) and then
« with water. Foliar broadcast application was made using a spray bottle.

Application rate TP-. bel: 0.083 1b ai/A (93 g ai‘ha)
PH- bel: 0.0931b ai’A (107 g ai/ha)

Number of applications | One

Timing of applications 3- t¢ 3-Jeaf growth stage of the rice crop

PHI Imir

colle

ture plants collected at 0, 3, 7, 14, and 30 days positreatment; mature crop commodities
ted at 134 days posttreatment.

The petitioner conductec
substance that could be ¢
rates of 75, 100 (=0.089
plants treated at rates of

B.4. Identification/C

B.4.1. Sample Prepara

A sample of unhulled gr:
operated rice-husking mz
(plus chaff), brown rice,

rice grain samples were ¢
the presence of dry ice w

Samples of immature shc
acetonitrile:water (80:20,
0- and 3-DAT immature

TRR were determined fo
immature samples were |
co-extractives; any additi
extract was filtered for H
subjected to partitioning

Nonextractable residues
(1 N HCl at reflux for 4 |
filtered, and the remainin
followed by vacuum filtr:
by LSC.

tests prior to study initiation to determine the highest rate of test
yplied to rice without phytotoxic effects. Rice plants were treated at
» al/A), 150, 250, and 500 g ai/ha. Phytotoxic effects were seen in
50 g ai‘ha and higher.

aracterization of Residues
ion

n was separated into hulls and brown (hulled) rice using a hand-

:hine. Samples of immature plants, and mature unhulled grain, straw
nd hulls were then frozen at the field site. Immature plant and mature
ound in the presence of liquid nitrogen, and mature straw was milled in
‘hin one day prior to extraction.

sts and mature grain and straw were extracted (three times) with

v:v) followed by vacuum filtration. Due to small sample sizes, for the
lants, the entire sample was ground with the extraction solvent and the
the extractable and nonextractable fractions. The combined extracts of
wtitioned 2 or 3 times with hexane to remove pigmented

nal hexane was evaporated from the remaining aqueous phase, and the
'LC analysis. The combined extracts of mature samples were not

rith hexane, but were concentrated and filtered prior to HPLC analysis.

om mature rice straw (both labels) were subjected to acid hydrolysis
wrs) for further characterization. The hydrolysate was vacuum
-pellet was extracted again with 1 N HCI with shaking for 30 minutes
ion. The radioactivity in the combined hydrolysates was determined

DP Barcode D288152/MRID
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+f]

B.4.2. Analytical Methodology

Total radioactive residues (TRR) in replicate (3 or 5) immature and mature rice samples, except
for the 0- and 3-day immature samples, were determined by combustion/LSC. Because of small
sample sizes, TRR in the 0- and 3-day immature samples were determined by summing the
extractable and nonextractable radioactivity. Extracts were radioassayed by LSC, and
nonextractable residues were radioassayed by combustion/L.SC. The reported limit of
quantitation (LOQ) was 40 dpm (background) for rice matrices.

Extracts of rice matrices were analyzed by HPLC using a system equipped with a C-18 column
and a UV detector (254 nm); radioactivity was quantified using fraction collection and LSC. A
gradient mobile phase of water and acetonitrile, each containing 1% acetic acid, was used.
Reference standards of unlabeled penoxsulam, 5-OH XDE-638, and TSN101806 [2-(2,2-
difluoroethoxy)-N-1H-1,2,4-triazol-3-yl-6-(trifluoromethyl)benzenesulfonamide] were used.

Identification of penoxsulam and 5-OH XDE-638 was confirmed by TLC co-chromatography of
a sample extract (sample not specified) with reference standards. TLC analyses were conducted
on phosphorescent silica gel plates using a solvent system of toluene:isopropanol:acetic acid
(70:20:10, v:v:v). Radioactivity was scanned using a radiographic imaging system and non-
labeled standards were visualized by UV light.

C. RESULTS AND DISCUSSION

Total radioactive residues (TRR) in rice matrices are reported in Table C.2.1. The total
radioactive residues were 0.021 and 0.003 ppm in mature rice straw and grain, respectively,
harvested 134 days following a single postemergence application of [triazolopyrimidine-2-
“Clpenoxsulam to rice plants at the 5- to 6-leaf growth stage at 0.083 Ib ai/A. TRR were 5.17
ppm in immature rice shoots collected on the day of treatment and declined with each subsequent
sampling interval to 0.048 ppm at the 30-day PTL

In mature rice matrices harvested 134 days following a single postemergence application of
[phenyl-U-"*C|penoxsulam to rice plants at the 5- to 6-leaf growth stage at 0.095 Ib ai/A, TRR
were 0.023 and 0.004 ppm in mature rice straw and grain, respectively. TRR were 3.99 ppm in
immature rice shoots collected on the day of treatment and declined with each subsequent
sampling interval to 0.056 ppm at the 30-day PTL

The majority of the TRR (~63-160% TRR) was extracted from rice matrices using
acetonitrile/water. Nonextractable residues were <10% TRR or <0.05 ppm in all samples of
immature shoots (0.7-24.7% TRR, 0.012-0.051 ppm) and mature straw (19.6-40.5% TRR, 0.005-
0.008 ppm). Nonextractable residues in mature rice grain samples were not determined due to
very low levels of radioactivity. Attempts to release additional radioactivity from immature
shoot samples (14- and 30-day PTI) and mature straw samples using acid hydrolysis were
unsuccessful; only ~1% TRR was released from 14-day PTI immature shoots, 4-8% TRR was
released from 30-day PTI immature shoots, and <0.001 ppm was released from mature straw

DP Barcode D288152/MRID No, 45830712 Page 7 of 18
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samples. Due to the low radioactivity in the acid hydrolysates, further analyses were not
conducted. Difficulties sere also encountered in analyzing the post-hydrolysis nonextractable
residues. Because of the ie difficulties, the acid hydrolysate results are not included in the
distribution or summary ables below. Residues were characterized/identified by HPLC analysis
with confirmatory analy: s by TLC. These methods successfully identified the predominant
residues in rice matrices Samples were stored frozen at -20 °C. Samples for this nature of the
residue study were analy ed within 2 months of harvest. The petitioner has provided adequate
supporting data and chrc natograms. As samples were analyzed within an acceptable time frame,
no further storage stabili y data are necessary. '

The distribution of radio ctivity in rice matrices is presented in Tables C.2.2.1 (triazolo-
pyrimidine-label rice} an | C.2.2.2 (phenyl-label rice); characterization and identification of
residues are summarized n Tables C.2.3.1 (triazolo-pyrimidine-label rice) and C.2.2.2 (phenyl-
label rice). In general, ic :ntification of residues was most successful in immature rice shoots and
mature straw and was les ; successful in rice grain due to very low levels of radioactivity. No
significant differences w re observed between the two labels.

Parent penoxsulam was 1 1 major component identified in immature rice shoots (both labels)
harvested at 0-, 3-, 7-, an | 14-day P'TIs, ranging from 94.4-99.9% TRR (3.831-5.161 ppm) at the
0-day PT1to 53.5-62.0% IRR (0.197-0.227 ppm) at the 14-day PTL. Penoxsulam remained the
major component identif >d in PH-label 30-day PT] immature shoots, at 41.3% TRR (0.023
ppm), but was present in TP-label 30-day P11 immature shoots at lower levels (12.3% TRR,
0.006 ppm). Penoxsulan was also identified as a minor component in mature rice straw and
grain (both labels), at 4.2 8.9% TRR (<0.001-0.003 ppm). The metabolite 5-OH XDE-638 was
identified as the major c¢ nponent in 30-day PTI immature rice shoots and mature rice straw
(both labels) at 16.2-33.5 4 TRR (0.009-0.016 ppm) and 29.5-30.4% TRR (0.007-0.009 ppm),
respectively. The 5-OH  DE-638 metabolite was also identified as a minor component in
immature rice shoots har ested at 0-, 3-, 7-, and 14-day PTIs (both labels), at 1.8-14.2% TRR
(0.043-0.209 ppm), and i . mature rice grain, at 2.2-3.3% TRR (<0.001 ppm). In addition, two
unknowns, present indivi lually at levels of ~1-23% TRR, were charactertzed by HPLC in rice
matrices as being more p lar than penoxsulam and 5-OH XDE-638. Because of the low levels of
the unknowns in mature : raw samples, no attempts were made to further identify these residues;
however, the petitioner s ited that one of the unknowns was likely comprised of conjugates of
less polar metabolites.

Residues of penoxsulam vere highest in earlier sampled immature shoot samples. The
metabolite patterns in sut sequent immature shoot samples indicated that residues of the parent
declined and levels of the 5-OH metabolite increased with increasing posttreatment intervals.
Leaf samples from imma ire rice shoots (both labels) were surface washed with a dilute soap
solution to determine sur ice residues. Surface radioactivity from immature shoot leaves
decreased from 0.005-0.C 5 pg/ecm? in 0-DAT immature shoot samples to below the LOQ
(<0.001) by the 30-day sz npling interval. Very little translocation of radioactivity into the grain
fraction of the plant was « bserved.
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g

C.1. Storage Stability

All samples were extracted within 6-55 days of harvest and subjected to acid hydrolysis within
21-27 days of harvest. Samples were stored frozen at -20 °C. All samples were analyzed within
2 months of harvest. The petitioner conducted a repeat extraction and analysis of 14-day PTI
immature rice shoots several weeks after the initial extraction and analysis and similar metabolite
profiles were observed.

TABLE C.1. Summary of Storage Conditions.

Matrix (RAC or Extract) Storage Temp. (°C) Actual Study Duration Limit of Demonsirated Storage
Stability

Immature rice shoots =20 6-14 days to extraction Within 4-6 month guideline

Mature rice straw 19 days to extraction

Mature rice grain 55 days to extraction

The storage stability data provided by the petitioner are sufficient to fulfill data requirements for
this study.

C.2. Identification, Characterization, and Distribution of Residues

TABLE C.2.1. Total Radicactive Residues (TRR) in Rice Matrices.
Matrix Timing and Applic. No. PHI (days) TP-label PH-label

ppm ppin
Immature rice shoots 1 0 5.17 3.99
3 1.83 2.34
7 1.02 0.838
14 0.424 0.318
30 0.048 0.056
Mature rice straw 1 134 0.021 0.023
Mature rice grain 1 134 0.003 0.004
- Brown (hulled) rice 1 134 0.002 (.003
- Rice hulls 1 134 0.003 0.004
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HED Records Center Series 361 Science Reviews - File R100658 - Page 86 of 111

81 3001 93eq CILOERSY "ON AIFW/ZE 1882 9poated dd

"POZATEUR JON = YN

"ANAIIEOTPERI AGRIIENXAUOU PUE SJGRIDBNN Y1 Fulwiuins £q Paje|naes sem WL 51 9S820 1400 [ om sajdilies Jo0ys ainjewur £ep-¢ pub -() 84} 10§ SATNGRIUA0IDY
"pajaodal are SONPISIE POZLIAIORIBYY/DIIIBLXD

JO 1949 182yB1y 513 Yam Sfcwies 843 10] San[eA (T IH Aq PIZARUR PUB PAISRIIXS 1M (So[dIes UIEId SIew PUB Jo0YS aunjewr Kep-/ pue ‘-¢ ‘() 1daoxa) sojdures sjeondng| |

9'L9 ¥LO1 TL8 1°001 6'€01 £ 001 £ 001 ANGBIUN0Y %
VN (VN | 8000 Sor 00 | L 6£0°0 6 100 0°¢ 1+0°0 7T PEOD L0 SANPISAF punog [ejo],
100°0> s 900°0 ez | Looo | o9t 620°0 6'9 9Z0'0 $T oo 90 PP0°0 80 POIUOPIIN (210
100°0> 98 Z10°0 ¥'8¢ 7z0°0 'Sk 0LZ0 | L'€9 | 9SL0 | TWHL 891 $16 9z's L'101 payuap! [B10f,
000 9'L9 ¥10°0 699 | 0£0°0 ¢z | 98¢0 806 101 6'86 6L'1 L6 ANY £66 SQEIDRING [RI0],
100°0> I'l £00°0 1'zZ1 £00°0 89 ALN} 6T = - - - PhO0 g0 | sunu gl 1 umowyun
100°0> I'y £00°0 6'01 000 6 LI0O 0 920°'0 $T 100 90 - - SUIL 9 1% UMOow U
10070 TT 600°0 6T | 9100 g'ef £F00 | TOL 180°0 0'8 621°0 0L $60°0 gl 8E9-T@ HOS
100°0> 9 £00°0 6'8 9000 £ LTTO SeS $L9°0 7’99 95¢'1 S8 191°¢ 666 WRNSXOUS
00 9LY 1000 699 nentn C7Q aRen C0A or ARA a1 oA cic CEL AR IIXA TATR M KT YRS
wdd WAL% [ wdd | wdige | wdd [ oyunve | wdd | oyuiye | wdd _ udI% | wdd _ L% | wdd _ WAL%
wdd €000 =441l | wdd 1700 = WAL | wdd gpoo="dL | wdd pgpo=yo1l | wddzo =L | wddgg'1=dL | wdd1°¢="TiL
(£ep-0¢) so0ys (Kep-11) s1004g (Aep-1) s100US (Kep-g) s10048 (Rep-0) s1oys
UIBI0) 901y SUNRIA | MBI 2013 anep] 200y aareu] S0LY Lanjeuruy 201y N D01y admBlIw| 21y [4njeurw] UOLIBL,] 2U[0gRIDN

[ VI g €80°0 € wensxouad |y, ~z-ompruLiLd
-ojozeLi] | Jo nopeanddy a0ud3aamd)s0 ] I[SUIS B SUIMOT[0] SIILIFEIAL 2913 U] SN0 BRI ) PUE JUAIEJ 1) Jo uonnqLusi(q "1'7°7D A14V.L

20Ty - SJUB|J UL SANPISIY Sy JO danyeN

TEE 1S TS VI ¥ £T°9 ‘T'T9 I1 ADTO/00£1 098 SLAO/E9 0OV
DY $99UR10801FY MOC/| E06TT 2POD Id/EO-HUX/WENSXOU]




HED Records Center Series 361 Science Reviews - File R100658 - Page 87 of 111

81 Jo [] 9%eq

CILOEESY 'ON AIIIN/TS188CA dpodiey dd

‘pazjeue 10N = YN

*ANATIOBOTPET IUIDBIXOUOU PUE D[QEIORIIXD OU) JO UOTIRUILNS 3y} Aq PITRTNOTBO SBAL Y I, 9Y) 3S0E00G 2400 | 219M s[dLIES 100Us simTewuL Aep-¢ pue - aiy) 10 SON|IQBIUN00Y
"pati0dal aae SINPISII PALLIMORIRID/PIIRIIXD
JO [0A3] 189U ou) 14 ojduies ay} 4oy sanyea 1Y [dH AQ pazijeuE pue pajoelixs 21om (Sapdues w3 ainjeur pue 1004S SINRUILE Avp-; pue “-¢ - 1aoxa) sojduss ayeondng] |

9651 L601 97001 6'66 POl 2 001 <001 ANqeInoady o
VN (VN | $000 9'61 z10°0 61T 6100 8¢ 1£0°0 L'g SH0°0 6'1 SR L1 Sanpisas punoq [eIo
100°0 'Ll 0100 1852 60070 L9I 0£0°0 9'6 9%0°0 Y 6600 It 9200 90 paynuapIun (U1
000> | <01 800°0 9Pt ZE00 SLS o 9L £1L°0 1°c8 L81T L'68 6¥6'€ £L6 PaLUSPI [B10]
9000 | 9651 120°0 106 PrO°0 L'8L 6620 176 #8°0 L'001 0£¢T 1'86 r6'€ 686 3]qeIdEIXS [R10],
100°0> v'T S00°0 Tt 000 L8 $70'0 08 1500 6'F 6600 I't 9200 9'0 SUIW G | 1 UMODU[}
1000 L'b1 000 61T #00°0 08 00°0 9’1 $00°0 90 - - - - Sufw g 1y umouyup)
100°0> £¢ LOO0 '0€ 6000 z91 SHO°0 Tyl 880°0 S0l 60T0 9'8 8110 67 8€9-4AX HO-S
100°0> L 1000 T £70'0 €19 L6T0 0'79 $79'0 9L 8L6'1 I'[8 1£8°¢ vi6 WRMSXOUd
9000 | 9651 | 1200 106 P00 L'8L 6670 I'v6 80 L7001 0£T 1'86 v6'e 686 PeNXI 1IRM/NDY
udd | wgI1% | wdd | W% | wdd | WaIge | wdd | wdree | wdd | wuiee | wdd | wnies | wdd | owing
wdd 000 =Y¥L | wdd ¢zo'0 ="l | wdd 9500 ="l | wdd g1¢'0="IL | wdd e =Yyl | wddpez=2n1l | wdd 66¢ =yl
(Zep-0¢) s100yg (Aep-p1) s1o0yg (Kep-.) s100Ug (£p-¢) s1007g (Xep-0) s100yg
UIEIO) 801y INIBA | MEBIS 201y SHRIA 201y 2ANJRWL} 01y ddnjBuIw | 201y 2INJELUf 20Ty AN 001y Mnjeww] UonoIRL] M[OqRIRN
1 "V/IB Q1 $60°0 Ve we[nsxound [,
-N-Auayg] yo uonedddy 20ud191)504 SIS B TULMO[[0,] SIIIEIA 1Y UT S[OQEIIA] IY) PUR Judred 3y} Jo UoNnqLisy 772y T14V.L

20T - SIUB|J UL S3NPISay 2y} JO alieN
TE I8 T8 VIII® €79 ‘TT9 11 ADF0/00£1°098 S.LAJO/E9 0OVA
DT $99UIDSOIRY MO/ [£061 1 2POD Dd/SEI-HUX/WRINSXOU]




81 Jo Tl 93ed ZILOERSY "ON ATMIN/ZS188ZA 3pooteq A

HED Records Center Series 361 Science Reviews - File R100658 - Page 88 of 111

VN VN 80600 S0F Z10'0 LYT 6E070 6 15070 0 1%0°0 77 veQo L0 punoq o[,
2000 9.9 FI0°0 699 0£0°0 $TY 98¢0 806 10T 6'86 6L71 8'L6 £1°S £'66 S[qEPRLXS (11O
100°0> ¢ 900°0 0'€T LOOD 091 620°0 69 9z00 §T 11070 90 FrO0 80 PazZLIRIORIRYD [EI0L
100°0> 9'8 zI0°0 '8¢ 700 8y 0LT0 L'E9 96L9 (474 69°1 S16 9T'¢ L'101 paijuap €101
L1000 'l £00°0 1'el £00°0 29 TI'o 6T - - - - Fr0'0 80 SUIW G T T MO
100°0> I'¥ £00'0 601 #0070 6 LID0O o 9Z0°0 $'T 11070 90 - - SUIW § 1y umouwu[}
100°0> A 6000 $'6T 91070 cet R0 Tol 180°0 08 6T1°0 0L $60°0 81 8E9-1(UX HO-S
0o0= +9 £0n'n AR aQnn'n [aed | 177N cece cran 7 an Actt RO At Py mIRcvATA T

wdd | guLr | wdd | owuIiv | wdd | W% [ wdd _ ML | wdd _ W% | wdd | guwise | wdd | wd1%

wdd €000 ="qAL | wdd 120 0="WiL | wdd gpo0="gdl | wdd pzro="dLl | wddgo1=yu) | wddeg 1=l | wdd [g=dl

(Kep-p¢) slooyg (£ep-$1) s1004§ (Lep-) s1004g (£ep-¢) sjooyg {£ep-p) s100yg
WIRID) 9013 AINIR[Y | mens 201y 2anjepy 201y aanjewulf 39ty AINJBUIII] 2913 SInJRLII| 013 2INJBLILL] 301y 2aInyeuI] punoduny

"V/IE q] £80°0 I¥ Wwensxoudd [, -z-smprutid-ojozery | jo uopearddy
20UAZ1W9)50 4 AFUIS B FULMOO] SIFNBIA] 1Y UL SINPISFY IANIBOIPEY JO 00NRIGHUIP] pUE UNRZLIdIEIEYD) JO LTemwng ['¢'2) T T19V.L

920y - SIURLJ Wl SaNpisay Y} JO aIneN
THFS T8 ‘T VI €T9 TT9 I ADAOA0E1'098 SLAAO/E9 0DV
D171 $20UaIG0IRY MO/ TE061 1 APOD Dd/§E9-ATK/Mensxouad




HED Records Center Series 361 Science Reviews - File R100658 - Page 89 of 111

81 Jo ¢] afed

CILOESSY 'ON (JIMN/2S 188 apodieg 4

VN VN $00°0 961 Z1oo 61T 610°0 8¢ 1£0°0 Lt SPO0 6'1 SH0'0 Il punoq o],
9000 | 9651 120°0 106 ¥P00 L'SL 66770 1'v6 80 L'001 0£T 1'86 P6'E 686 2qEIdRIX2 [R)O],
100°0 1'L1 0100 I'st 60070 L91 0€0°0 96 9500 'S 660°0 'y 9200 9'0 PAZLRORIRYD [RI0 ],
10000> | €01 $00°0 9vE TE0°0 LS wTo TIL E1L0 1's8 617 L'68 $6'¢ £L6 PALNULPT [0
100°0> v'T SO0°0 T €000 L8 $20'0 08 1H0°0 6 660°0 I't 920°0 90 "SULL CT 1Y UMOWUN
100°0 Lyl 0070 61T ¥00°0 08 €000 9'1 <000 9°¢ - -- -- -- “SUIL G 73] BAOTIYLY]
100°0> €€ L00°0 7 og 60070 91 SPO'0 Tyl 880°0 £ 01 60T0 9'8 8110 6T 8£9-40X HO-S
100°0> L 10070 T £20'0 £y L61°0 0'co $79°0 9'bL 86'1 1’18 £8°¢ ¥ WIB{NSXOUD g

wdd | wyree | wdd | wrree | wdd | wdiee | owdd | owuies | owdd [ apres | wdd | wwpns | wdd | aiies
wdd o0 =3yl | wdd ¢zo0="TdL | wdd 9gp0=yuL | wdd g1¢'o="IL | wddgego=yudl | wddpez=wul | wddge¢="maL

(Aep-0¢) s1007S (ABp-F1) S100US (Kep-1) s100Ug {(Aop-¢) sj00Ug (Aep-p) s1004g
UTRID) 201y AUNIBIA] | MBIG 201y 24njepy DOTY adnjeuuy 201y 2dnjeuslu] 01y SENJBUIUIY DOTY SINIBUIRL] Q0L INJeIU| punodwor
"V/1e q] $60°0 Y& wemsxoud |, -n-1Auayd} jo uonesddy
auaiuawa)so A[SUIS © SULMO[[0] SIMNEIA Y Ul SINPISIY SANIROIPRY JO UONBIJNUIP] PUE UODEZLINIRIRY) Jo Augwmng “7°¢7D) 1T19V.L

O'T1 82009108013V MOCI/TE061 | APOD Dd/ZL9-T(IX/WEINSXOUSY

Q01 - SJUB[J UT SeNpPISOY oY) 1O aInjeN
TEFRTYS TS VII® €79 TT oI ADI0/00£1'098 SLAJO/E9 ODVA W;Wm B

Bl




HED Records Center Series 361 Science Reviews - File R100658 - Page 90 of 111

Penoxsulam/XI :-638/PC Code 119031/Dow AgroSciences LLC
DACO 6.3/0PF S 860.1300/OECD 11 6.2.2, 6.2.3 & HIA 8.2, 8.4.1, 84.2
Nature of the R iidues in Plants - Rice

C.3. Proposed Metal )lic Profile
FIGURE C.3.1. P1 yposed Metabolic Profile of Penoxsulam in Rice.

The petitioner did not pr pose a metabolic pathway for penoxsulam residues in rice.

TABLE C.3.1. ldentificat on of Compounds from Metabolism Study.

Common name/code | Chemi 1l name Chemical structure
Figure C.3.1 ID No.

Penoxsulam; benzen sulfonamide, 2-(2,2- F F

XDE-638 diftuor :thoxy)-N-(3,.8-
dimeth xy[1,2,4]triazolo{1,5-c]- j/ /CH3
pyrimit n-2-yl)-6-(trifluoromethyl}- O

CF,
O
~
CH,
5-OH XDE-638 2-(2,2- fluoroethoxy)-N-(5,6-dihydro-8- F F
methox -5-oxo[1,2,4]triazolo[1,5-¢]-
pyrimic n-2-y1}-6-(trifluoromethyl)
benzen 1ilfonamide OH
o
S /N“‘N SN
=
0 N o
CF,
0\
CH

D. CONCLUSION¢

The total radioactive resi- ues were 0.021 and 0.003 ppm in mature rice straw and grain,
respectively, harvested 1. 4 days following a single postemergence application of
[triazolopyrimidine-2-'* “]penoxsulam to rice plants at the 5- to 6-leaf growth stage at 0.083 Ib
ai/A. TRR were 5.17 pp1 « in immature rice shoots collected on the day of treatment and deciined
with each subsequent san pling interval, to 0.048 ppm at the 30-day PTL

In mature rice matrices h -vested 134 days following a single postemergence application of
[phenyl-U-*C]penoxsul m to rice plants at the 5- to 6-leaf growth stage at 0.095 Ib ai/A, TRR
were 0.023 and 0.004 ppr . in mature rice straw and grain, respectively. TRR were 3.99 ppm in
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immature rice shoots collected on the day of treatment and declined with each subsequent
sampling interval, to 0.056 ppm at the 30-day PTL.

Total identified residues ranged ~46-102% TRR in immature shoots, 35-38% TRR in straw, and
9-11% TRR in grain. Parent penoxsulam was the major component idéntified in immature rice
shoots (both labels) harvested at 0-, 3-, 7-, and 14-day PTIs. Penoxsulam remained the major
component identified in PH-label 30-day PTI immature shoots, but was present in TP-label 30-
day PTI immature shoots at lower levels. Penoxsulam was also identified as a minor component
in mature rice straw and grain (both labels). The metabolite 5-OH XDE-638 was identified as
the major component in 30-day PTI immature rice shoots and mature rice straw (both labels).
The 5-OH metabolite was identified as a minor component in immature rice shoots harvested at
0-, 3-, 7-, and 14-day PTls (both labels). In addition, two unknowns, present individually at
levels of ~1-23% TRR, were characterized by HPLC in rice matrices as being more polar than
penoxsulam and 5-OH XDE-638. Because of the low levels of the unknowns in mature straw
samples, no attempts were made to further identify these residues.

The petitioner proposed that penoxsulam primarily degrades to its 5-OH metabolite and at least
two minor unknown metabolites in rice matrices; little translocation of penoxsulam residues or
its metabolites was observed into the grain.

E. REFERENCES

None.

F. DOCUMENT TRACKING

RDI: R. Loranger (7/9/04)

Petition Number(s): 3F06542

DP Barcode(s): D288152
PC Code: 119031

Template Version April 2003

Attachment: R. Yoder, Dow AgroSciences, 5/4/04
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e TP-labeled samples ot the T DAT extracs are posted below 10
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§  Penoxsulam/XDE-638/PC Code 119031/Dow AgroSciences LLC
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Penoxsulam/XI 2-638/PC Code 119031/Dow AgroSciences LI.C
DACO 6.3/0PF 7S 860.1300/0ECD 11 6.2.2,6.2.3 & T1IA 8.2, 8.4.1, 8.4.2
Nature of the Ri idues in Plants - Rice

Additional questio s concerning the storage or any other aspect of this study may he
directed 1o the stug ¢ divector:

Robin Yoder
Doy / '&gm:%ci *hee:
(3171 337-3471
ravouderiadow.con
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@% Flumioxazin/129034/Valent USA/59639
OPPTS 860.1380
Storage Stability -Almonds
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Peer Reviewer William Drew, Chemist
RAB2/HED (7509C)
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STUDY REPORTS:

MRID No. 45375505 T. Schreier (2001) Magnitude of the Residue of Flumioxazin on
Almonds: Lab Project Number: 20116. Unpublished study prepared by Valent U.S.A. Corp. 368

pages.

EXECUTIVE SUMMARY:

Samples of whole almond nutmeats and hulls were fortified with flumioxazin (100%) at a
level of 0.05 ppm and stored at -20°C for a duration of 186 days. Samples of almond nutmeats
were also fortified with 1-hydroxy-trans-1,2-cyclohexanedicarboxylic acid (1-OH-HPA; 96.7%)
at a level of 0.1 ppm and stored at -20°C for a duration of 263 days. Under these conditions,
residues of the parent and the metabolite essentially did not change in almond nutmeats and
hulls.

The analytical method used to analyze samples for flumioxazin in/on the almond matrices
of almond nutmeat and almond hulls is adequate for data collection purposes. In the method,
RM-30A-1, flumioxazin is extracted from almond nutmeat and hulls using acetone:water,
partitioned into dichloromethane then between hexane and acetonitrile, and cleaned up by
column chromatography. Gas chromatographic analysis is performed using a nitrogen-
phosphorus specific detector. The limit of quantitation (LOQ) and limit of detection (LOD) of
the residue method for flumioxazin in/on almond nutmeat and almond hulls were 0.01 ppm and
0.005 ppm, respectively.

The analytical method used to analyze samples for 1-OH-HPA during this study is
adequate for data collection purposes. In the method, based on RM-30M4, the metabolite 1-OH-
HPA is extracted from almond hulls using acid hydrolysis followed by liquid/liquid partition into
ethyl acetate. The 1-OH-HPA is methylated, partitioned into hexane, and cleaned up by column
chromatography. The residues of [-OH-HPA are analyzed as its dimethyl ester, 1-OH-HPA-
DME-1 (a.k.a. I-HPA-DME, HPADME) using gas chromatography and a mass selective
detector. The LOQ and LOD of the residue method for 1-OH-HPA in/on almond hulls were 0.1
ppm and 0.05 ppm, respectively.
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Flumioxazin/129034/Valent USA/59639
OPPTS 860.1380
Storage Stability -Almonds

The data indicate that residues of fluazinam are stable at -20°C for a duration of 186 days
in almond nutmeats and hulls. The data also indicate that residues of 1-OH-HPA are stable at -
20°C for a duration of 263 days in almond hulls.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the field trial residue data are
classified as scientifically acceptable.

The acceptability of this study for regulatory purposes is addressed in the forthcoming
U.S. EPA Residue Chemistry Summary Document [DP Barcode D301247]

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were
provided. No deviations from regulatory requirements were reported for this study.

A. BACKGROUND INFORMATION

Flumioxazin is a new N-phenylphthalimide herbicide proposed for preemergence
application for the selective control of susceptible broadleaf weeds. While flumioxizin was
applied as Valor™ WDG (EPA Reg. No. 59639-99) during the almond field trials, it is
formulated for use on almonds as Chateau™ WDG (EPA Reg. No. 59639-RR0), both
formulations are water dispersible granules comprised of 51% ai.

TABLE A.l. Test Compound Nomenclature
Compound Chemical Structure oo
NQO
’ C’H’Tjgo
Cf
Hc’g

Common name Flumioxazin
Company experimental name 5-53482
IUPAC name N-(7-fluoro-3,4-dihydro-3-oxo-4-prop-2-ynyl-2 H-1,4-benzoxazin-6-yl)cyclohex- 1 -ene-

1,2-dicarboxamide
CAS name 2-[7-fluoro-3,4-dihydro-3-0x0-4-(2-propynyl)-2H-1,4-benzoxazin-6-v1]-4,5,6,7-

tetrahydro-1H-isoindole-1,3(2H)-dione
CAS# 103361-09-7
End-use product/EP Chateau™ WDG

DP Barcode D284045 /MRID No. 45375505 Page 2 of 7



HED Records Center Series 361 Science Reviews - File R100658 - Page 97 of 111

Flumioxazin/129034/Valent USA/59639
OPPTS 860.1330
Storage Stability -Almonds

e

TABLE A.2. Physicochemical Properties

Parameter Value

Melting point/range { *C) 202-204

pH 7.29 @ 25°C
Density 1.51 g'mL. @ 20°C
Water solubility (25°C) 1.79 mg/L

Solvent sotubility (mg/L at__"C) NA

Vapour pressure 2.41 x 10 mm Hg
Dissociation constant (pK,) NA

Octanol/water partition coefficient Log{Kqw) | 2.535 @ 20°C

UV /visible absorption spectrum NA

B. EXPERIMENTAL DESIGN
B.1. Sample Handling and Preparation

The stability of flumioxazin in/on almond nutmeat and almond hulls, and 1-OH-HPA in
almond hulls, was determined by the storage and periodic analysis of laboratory spiked samples.
For the evaluation, aliquots of each matrix were weighed into plastic storage bags. Each aliquot
was fortified with a freshly prepared solution of flumioxazin (0.5 or 1.0 mL, depending on
sample size, at 1.0 pg/mL) or 1-OH-HPA (0.25 mL at 10.0 ng/mli.) in acetone. The acetone was
allowed to evaporate before sealing the bags. Three aliquots of each matrix/analyte combination
were immediately extracted and analyzed to establish initial (Day 0) recovery; the remaining bags
were placed in a freezer (nominally -20°C) and stored for the duration of the study. At periodic
intervals duplicate samples were removed from storage and analyzed along with an untreated
control and a freshly fortified sample.

B.2. Analytical Methodology

The analytical method used to analyze samples for flumioxazin in/on the almond matrices
of almond nutmeat and almond hulls was RM-30A-1. The method has undergone both a
successful ILV trial and has been successfully validated down to an LOQ of 0.01 ppm by the
Agency (PP#s 7F4841 and 0F6171, DP Barcodes: D259493 and D268181, D. Dotson,
3/12/2001). Flumioxazin is extracted from almond nutmeat and hulls using acetone:water. The
residues of flumioxazin are partitioned into dichloromethane, partitioned between hexane and
acetonitrile, and subjected to a Florisil column chromatography cleanup. Gas chromatographic
analysis is performed using a nitrogen-phosphorus specific detector and a DB-5 or DB-17
column. The LOQ and LOD of the residue method for flumioxazin in/on both almond nutmeat
and almond hulls were 0.01 ppm and 0.005 ppm, respectively.
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Flumioxazin/129034/Valent USA/59639
OPPTS 860.1380
Storage Stability -Almonds

The analytical method used to analyze samples for 1-OH-HPA during this study was
based on RM-30M4. The method has been determined to be adequate for data collection of 1-
OH-HPA from peanuts and soybeans down to an LOQ and LOD of 0.02 ppm and 0.01,
respectively (PP#s 714841 and 0F6171, DP Barcodes: D259493 and D268181, D. Dotson,
3/12/2001). The metabolite 1-OH-HPA is extracted from almond hulls using acid hydrolysis. A
diatomaceous earth partition column in the original method was replaced with the more common
liquid/liquid partition. Both the diatomaceous earth column and the liquid/liquid partition allow
the 1-OH-HPA to be partitioned into ethyl acetate. The [-OH-HPA is methylated with dimethy!
sulfate, partitioned between water and hexane, and cleaned up using Florisil column
chromatography. The residues of 1-OH-HPA are analyzed as its dimethyl ester, 1-OH-HPA-
DME-1 (a.k.a. I-HPA-DME, HPADME). Gas chromatographic analysis is performed using a
mass selective detector and an RTX-200 column. The LOQ and LOD of the residue method for
1-OH-HPA in/on almond hulls were 0.1 ppm and 0.05 ppm, respectively.

C. RESULTS AND DISCUSSION

The analytical methods used to determine the residues of flumioxazin and 1-OH-HPA on
almond nutmeats and hulls are adequate for data collection. The data indicate that residues of
fluazinam are stable at -20°C for a duration of 186 days in almond nutmeats and hulls. The data
also indicate that residues of 1-OH-HPA are stable at -20°C for a duration of 263 days in almond
hulls.

TABLE C.1. Summary of Concurrent Recoveries of Flumioxazin from Almond Matrices.
Matrix Spike Storage Interval Fresh Sample Recoveries Mean = std Avg
level (days) Fortified size (n) (%) dev Corrected
(mg/kg) Recovery (%) Recovery
(%0} (%)

Flumioxazin

nutmeat 0.05 0 101 2 98,95 99+ 1.0 98
29 F15 2 117,116 116 0.5 101
60 95 2 94,100 97+3.0 102
92 119 2 123,130 127+35 106
186 99 2 83,79 81+2.0 81

huils 0.05 0 94 2 91,91 91 97
29 103 2 100,112 106 + 6.0 103
60 95 2 89.88 89+£0.5 93
92 101 2 93,96 127£3.5 94
186 78 2 92,102 81£2.0 124

I-OH-HPA

hulls 0.1 0 89 2 90,88 98 + 1.0 100
27 94 2 94,97 9% £1.5 102
53 80 2 77.81 79+2.0 99
131 76 2 77.80 79x1.5 103
263 70 2 72,70 71x1.0 101

FIGURE C.1. Graphs of Flumioxazin and 1-OH-HPA Storage Stability Study
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4§l Flumioxazin/129034/Valent USA/59639
. & OPPTS 860.1380
Storage Stability -Almonds
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TABLE C.2. Stability of Flumioxazin Residues in Almonds Following Storage at -20°C.

Commodity Spike level (mg/kg) Storage interval Recovered residues Corrected %
(days) (mg/kg) recovery*

Flumioxazin

nutmeat 0.05 186 0.052 98

hulls 0.05 186 0.048 101

[-OH-HPA

hulis | 0.1 263 0.041 101

* Corrected for coneurrent-recoveries for all data

D. CONCLUSION

The study indicates that residues of flumioxazin are stable at -20°C for a duration of 186
days in almond nutmeats and hulls. The study also indicates that residues of 1-OH-HPA are
stable at -20°C for a duration of 263 days in almond hulls. The data are sufficient to satisfy the
Agency’s requirement for storage stability data for almond commodities.

E. REFERENCES
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Attachment Structures of Flumioxazin and Metabolites

DP Barcode D284045 /MRID No. 45375505 Page 6 of 7



HED Records Center Series 361 Science Reviews - File R100658 - Page 101 of 111

Flumioxazin/129034/Valent USA/59639
OPPTS 860.1380
Storage Stability -Almonds

Attachment Structures of Flumioxazin and Metabolites
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Flumioxazin/39639-RR0O/129034/Valent UUSA/59639
DACO 7.4.1/0PPTS 860.1500/0ECD I1A 6.3.1,6.3.2, 6.3.3 and I11A 8.3.1, 8.3.2, 833

Crop Field Trial - Almond

Primary Evaluator ~ William Cutchin, Chemist Date: 7/19/04 Z«ﬁﬁ%

SIMB/HED (7509C)

Peer Reviewer William Drew, Chemist
‘ RAB2/HED (7509C)
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STUDY REPORTS:

MRID No. 45375505 T. Schreier (2001) Magnitude of the Residue of Flumioxazin on
Almonds: Lab Project Number: 20116. Unpublished study prepared by Valent U.S.A. Corp. 368

pages.
EXECUTIVE SUMMARY:

The registrant has submitted field trial data for flumioxazin on almonds. Five field trials
trials were conducted encompassing Regions 10 (CA) during the 1999 growing season. The
number and locations of field trials are in accordance with OPPTS Guideline 860.1500 and
Directive 98-02; Section 9. At four of the locations, flumioxazin, formulated as Valor™ WDG,
was twice broadcast to the soil at 0.375 Ib ai/A (0.42 kg ai‘ha) at a 60-day retreatment interval for
a total seasonal application rate of 0.75 Ib ai/A (0.84 kg ai/ha). At the fifth location, flumioxazin,
formulated as Valor™ WDG, was twice broadcast to the soil at 0.75 Ib ai/A (0.84 kg ai/ha) at a
60-day retreatment interval for a total seasonal application rate of 1.5 1b ai/A (1.68 kg ai‘ha). An
adjuvant was added to the spray mixture for all applications, but not always identified. Almonds
were harvested at 60-61 day PHI.

The analytical method used to analyze samples for flumioxazin in/on the almond matrices
of almond nutmeat and almond hulls is adequate for data collection purposes. In the method,
RM-30A-1, flumioxazin is extracted from almond nutmeat and hulls using acetone:water,
partitioned into dichloromethane then between hexane and acetonitrile, and cleaned up by
column chromatography. Gas chromatographic analysis is performed using a nitrogen-
phosphorus specific detector. The limit of quantitation (LOQ) and limit of detection (LOD) of
the residue method for flumioxazin in/on almond nutmeat and almond hulls were 0.01 ppm and
0.005 ppm, respectively.

The analytical method used to analyze samples for 1-hydroxy-trans-1,2-
cyclohexanedicarboxylic acid (1-OH-HPA) during this study is adequate for data collection
purposes. In the method, based on RM-30M4, the metabolite 1-OH-HPA is extracted from
almond hulls using acid hydrolysis followed by liquid/liquid partition into ethyl acetate. The 1-
OH-HPA is methylated, partitioned into hexane, and cleaned up by column chromatography.
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Flumioxazin/59
DACQO 7.4.1/01
Crop Field Tria

36-RR(O/129034/Valent USA/59639
TS 860.1500/0ECD IIA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2, 8.3.3
- Almond

The residues of 1-OH-H
HPA-DME, HPADME)
LOD of the residue mett
respectively.

The results from
almond nutmeats for bot
The results also show the
0.75 Ib ai/A total applica
with 60-day PHIs. No r¢
hulls for either applicatic

STUDY/WAIVER AC(

A are analyzed as its dimethyl ester, 1-OH-HPA-DME-1 (a.k.a. 1-
sing gas chromatography and a mass selective detector. The LOQ and
»d for 1-OH-HPA in/on almond hulls were 0.1 ppm and 0.05 ppm,

1ese trials show that maximum flumioxazin residues are 0.007 ppm on
total application rates, 0.75 b ai/A and 1.5 1b ai/A, and 60-day PHI.
-maximum flumioxazin residues on almond hulls are 0.066 ppm for the
lon rate, and 0.617 ppm for the 1.5 1b ai/A total application rate, both
idues of 1-OH-HPA were found above the 0.05 ppm LOQ on almond
1rate. A residue decline study was not conducted.

EPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditi
classified as scientificall:

The acceptability
U.S. EPA Residue Chem

COMPLIANCE:

Signed and dated
Confidentiality statement
was performed in compli
miscellaneous field infor
description) inctuded in t
temperature data for Tria
field samples for Trial B
entries in the Field Notek
deviations from regulator

A.

ns and parameters used in the study, the field trial residue data are
acceptable.

»f this study for regulatory purposes is addressed in the forthcoming
stry Summary Document [DP Barcode D301247].

Good Laboratory Practice (GL.P), Quality Assurance and Data

were provided. With the exception of the following items, this study
nce with EPA GLP FIFRAStandards |40 CFR Part 160]: weather and
wation (e.g. field history, irrigation and cultural practices, and plot

is report was not collected following GLP standards; storage

B were not collected in accordance with GLPs; scales used to weigh
nd Trial C were not maintained in accordance with GLPs; and, some
ok for Trial E were not initialed and dated at the time of entry. The
‘requirements do not adversely impact the validity of the study.

BACKGROUNL INFORMATION

Flumioxazin is a 1 >w N-phenylphthalimide herbicide proposed for preemergence

application for the selecti

e control of susceptible broadleaf weeds.
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Flumioxazin/39639-RR0O/129034/Valent USA/59639
DACO 7.4.1/0PPTS 860.1500/0ECD IIA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2, 8.3.3
Crop Field Trial - Almond

TABLE A.1. Test Compound Nomenclature

Compound Chemical Structure o F
N 0
o] ;NQ

S0
v
Common name Flumioxazin
Company experimental name $5-53482

IUPAC name N-{7-fluore-3,4-dihydro-3-oxo-4-prop-2-ynyl-2H-1,4-henzoxazin-6-yl)cyclohex-1-ene-
1,2-dicarboxamide

CAS name 2-[7-fluoro-3,4-dihydro-3-ox0-4-(2-propynyl)-2H-1,4-benzoxazin-6-y1i-4,5,6,7-
tetrahydro-1/4-isoindole-1,3(2{7)-dione

CAS # 103361-09-7

End-use product/EP Chateau™ WDG

TABLE A2 Physicochemical Properties

Parameter Value

Melting point/range { "C) 202-264

pH 729 @25°C
Density 1.31 g/mlL @ 20°C
Water solubility (25°C) 1.79 mg/L

Solvent solubility (mg/L at __"C) NA

Vapour pressure

2.41 x 10 mm Hg

Bissociation constant {pK.,} NA
Octanol/water partition coefficient Log(Kqw) | 2.35 @ 20°C
UV/visible absorption spectrum NA

B. EXPERIMENTAL DESIGN

B.1. Study Site Information
TABLE B.1.1  Trial Site Conditions
Trial Identification (City, State/Year) Soil Meteorological data
Type Overall monthly rainfall range Overall T°C range
Chico, CA 1999 Vina sandy 12 in {sprinkler im'gation)g- NR
V-20116-A loam

DP Barcode D284045 /MRID No. 45375505
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Flumioxazin/59 39-RR0O/129034/Valent USA/59639
DACO 7.4.1/0; PTS 860.1300/0ECD I1A 6.3.1,6.3.2, 6.3.3 and ITIA 8.3.1, 8.3.2, 8.3.3
Crop Field Tria - Almond

Hughson, CA 1999 Hanford 4-6in reported as within
V-20116-B (flood irrigation) historical norms
Kerman, CA 1999 Hanford sandy | 4-8 in reported as cooler
V-20116-C loam (flood irrigation) than average
Madera, CA 1999 Tugunga 2-12 in reported as below
V-20116-D (microsprinkler irrigation) normal

Terra Bella, CA 1999 Hanford fine 8-10 in reported as below
V-20116-E sandy loam (microsprinkler Irrigation) normal

NR= not repotted

The reported temperature ; are below the average historical values for the restdue study period.

The actual rainfall avera;

supplement as needed.

> was within the historical rainfall average. Irrigation was used to

TABLE B.1.2. Study Use P tfern.
Location EP' Application Tank Mix
(City, — — Adjuvants
State/Year) Method/Timing Vol, Rate, RTL? | Total Rate,
GPA? gai/A days gai/A
(Ib a.i./A)
(kg aifha)
Chico, CA Valor |t oadcast to soil/ nut 18 169.6 60 341.5 crop oil
1999 WwWDG ¢ velopment {0.753) conc.
Herbicide b sadcast to soil/ mut 13 171.9 (0.845)
U turation prior to
h 1] spit
Valor |t »adcast to soil/ nut 18 3393 60 682.2 crop oil
WDG d velopment (1.5) conc.
Herbicide b sadeast to soil/ ut 18 3429 {1.69)
n turation prior to
h 1l split
Hughson, Valor |b »adcast to soil/ 25 172.0 60 343.7 identity of
CA 1999 WDG  |g ennut (0.758) adjuvant not
Herbicide (0.85) indicated
— 171.7
b radcast to soil/ 25
b sinning hull split
Kerman, CA Valor b radcast to soil/ nuts 20 168.7 60 3383 Agridex
1999 WDG tc 1 %", trees leafed (00.7;46))
.. — ( .
Herbicide b radeast to soil/ 20 169.6
b ore hull split, trees
mture
Madera, CA Valor |b radcast to soil/ 20 171.5 6 3407 identity of
1999 WDG fr itstl -2 (0.751) adjuvant not
. | (0.84) indicated
Herbicide b: radcast to soil/ 20 169.2
fr s1% -2WK"
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Flumioxazin/59639-RR(0/129034/Valent USA/39639
DACO 7.4.1/OPPTS 860.1500/0ECD 1IA 6.3.1, 6.3.2, 6.3.3 and I1A 8.3.1, 8.3.2, 8.3.3

Crop Field Trial - Almond

TABLE B.1.2. Study Use Pattern.
Location EP! Application Tank Mix
{City, Adjuvants
State/Year) Method/Timing Vol, Rate, RTL 3 | Total Rate,
GPaA? gai/A days gai/A
(Ib 2.i./A)
(kg ai/ha)
Tetra Bella, Valor | broadcast to soil/ fruit 20 170.2 60 330.8 RMA crop oil
CA 1999 wWDG maturation {0.749)
. . 0.84
Herbicide |y oadcast to soil/ 24 169.6 05

'EP = End-use Product

* Gallons per acre

* Retreatment Interval

TABLE B.1.3.
and Geographical Locations

Trial Numbers

NAFTA
Growing
Region

Almondas

Submitted

Requested
us

1

1A

10

(=]

12

13
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% Flumioxazin/59

39-RR0O/129034/Valent USA/59639

DACO 7.4.1/01 PTS 860.1500/0ECD IIA 6.3.1, 6.3.2, 6.3.3 and I1IA 8.3.1, 8.3.2, 8.3.3
Crop Field Tria - Almond

14

I3

16

17

18

19

20

21

Total : 5 5
B.2. Sample Handlin ; and Preparation

Almonds were ¢c
from the five treated plot
study were shipped frozc
B.3. Analytical Meth
The analytical m¢
of almond nutmeat and a
successful ILV trial and ]
Agency (PP#s 7TF4841 ar
3/12/2001). Flumioxazir
residues of flumioxazin ¢
acetonitrile, and subjecte
analysis is performed usi
column. The LOQ and L
and almond hulls were 0.

The analytical me
based on RM-30M4. Th
OH-HPA from peanuts a
respectively (PP#s 7484
3/12/2001). The metabo
diatomaceous earth partit
liquid/liquid partition. B¢
the 1-OH-HPA to be part
sulfate, partitioned betwe
chromatography. The re:
DME-1 (ak.a. 1-HPA-D:
mass selective detector a

lected at normal mature harvest from the untreated control plots and
(in duplicate). All almond nutmeat and hull samples harvested for this
rand stored at -20°C until analysis.

dology

hod used to analyze samples for flumioxazin in/on the almond matrices
nond hulis was RM-30A-1. The method has undergone both a
as been successfully validated down to an LOQ of 0.01 ppm by the
10F6171, DP Barcodes: D259493 and D268181, D. Dotson,
is extracted from almond nutmeat and hulls using acetone:water. The
€ partitioned into dichloromethane, partitioned between hexane and
to a Florisil column chromatography cleanup. Gas chromatographic
g a nitrogen-phosphorus specific detector and a DB-5 or DB-17
D of the residue method for flumioxazin in/on both almond nutmeat
)1 ppm and 0.005 ppm, respectively.

hod used to analyze samples for 1-OH-HPA during this study was
method has been determined to be adequate for data collection of 1-

d soybeans down to an LOQ and L.OD of 0.02 ppm and 0.01,

~and 0F6171, DP Barcodes: D259493 and 268181, D. Dotson,

te 1-OH-HPA is extracted from almond hulls using acid hydrolysis. A
on colurnn in the original method was replaced with the more common
h the diatomaceous earth column and the liquid/liquid partition allow
tioned into ethyl acetate. The 1-OH-HPA is methylated with dimethyl
n water and hexane, and cleaned up using Florisil column

dues of 1-OH-HPA are analyzed as its dimethyl ester, 1-OH-HPA-

[E, HPADME). Gas chromatographic analysis is performed using a

1 an RTX-200 column. The LOQ and LOD of the residue method for

DP Barcode D284045 /MRIE
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Flumioxazin/59639-RR0O/129034/Valent USA/59639
: DACO 7.4.1/0PPTS 860.1500/0ECD 1A 6.3.1, 6.3.2, 6.3.3 and 1IIA 8.3.1, 8.3.2,83.3
Crop Field Trial - Almond

1-OH-HPA in/on almond hulls were 0.1 ppm and 0.05 ppm, respectively.
C. RESULTS AND DISCUSSION

The storage stability study (45375505ss.der.wpd, W. Cutchin) supports the storage
durations/conditions of samples in the crop field trials. The analytical methods for flumioxazin
and 1-OH-HPA are adequate for data collection for this study. Flumioxazin fortification of
control samples of almond nutmeats and hulls were conducted at 0.01 to 1.0 ppm and 1-OH-HPA
fortification of control samples of almond hulls were conducted at 0.01 to 0.5 ppm. Concurrent
recoveries ranges from 71 tol14 (avg 91 + 10%). The LOQ and LOD of the residue method for
flumioxazin in/on both almond nutmeat and almond hulls were 0.01 ppm and 0.005 ppm,
respectively. The petitioner provided adequate sample chromatograms of control samples of
various crop matrices that show no interfering peaks. Although no calibration curves were
presented, adequate sample chromatograms of standard solutions were provided to indicate that
the analytical method provided a linear response. The 1.OQ and LOD of the residue method for
1-OH-HPA in/on almond hulls were 0.1 ppm and 0.05 ppm, respectively.

The number and geographic location of the submitted studies were adequate. The results
from these trials show that maximum flumioxazin residues are 0.007 ppm on almond nutmeats
for both total application rates, 0.75 1b ai/A and 1.5 Ib ai/A, and 60-day PHI. The results also
show that maximum flumioxazin residues on almond hulls are 0.066 ppm for the 0.75 1b ai/A
total application rate, and 0.617 ppm for the 1.5 Ib ai/A total application rate, both with 60-day
PHIs. No residues of 1-OH-HPA were found above the 0.05 ppm LOQ on almond hulls for
cither application rate. A residue decline study was not conducted.

TABLE C.1. Summary of Concurrent Recoveries of Flumioxazin and from Almond Matrices.
Matrix Spike level Sample size (n) Recoveries (%) Mean =+ std dev (%)
(mg/ke)
Flumioxazin
nutmeat 0.01 5 94,106,90,89,105 97x73
0.3 5 101,110,106,98,114 106+ 5.8
hulls 0.01 5 90,71,75,77,83 79+ 6.7
0.5 3 83.84,86,88,96 87+4.6
1.0 1 83 83
1-OH-HPA
hulls 0.01 5 90,93,81,86,86 87+4.1
0.5 5 98,96,90,84,93 92+49
TABLE C.2. Summary of Storage Conditions
Matrix Storage Temp. (°C) Actual Storage Duration Interval of Demonstrated
(days) Storage Stability (days)
Flumioxazin
nutmeat =20 152-185 186
hulls =20 152-185 186

DP Barcode D284045 /MRID No. 45375505
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Flumioxazin/56 39-RR0O/129034/Valent USA/59639
DACO 7.4.1/0. PTS 860.1300/0ECD 1A 6.3.1,6.3.2,6.3.3 and I11A 8.3.1, 8.3.2, 8.3.3
Crop Field Tria - Almond
1-OH-HPA
hulls -20 235-254 263
TABLE C.3. Residue I ita from Crop Field Trials with Flumioxazin.
Trial ID Region Crop/ Commodity | Total Rate, PHI Flumioxazin (ppm} | I- OH-HPA (ppm)
(City, Tariety or Matrix gai/A {days)
State/Year) (Ib a.i./A)
(kg ai’ha)
Chico, CA X ‘armel nuimeat 3415 60 0.005,<0.003 NA
1999 (0.753) <0.003,<0.005
(0.845})
hulls 0.013,0.014 <0.05,<0.03
0.029,0.032 <0.05,<0.05
Hughson, CA X Carmel nutmeat 682.2 60 0.006,0.007 NA
1999 (1.5)
huils (1.69) 0.487,0.617 <0.05,<0.05
Kerman, CA X rarmel nutmeat 343.7 60 <0.005,<0.005 NA
1999 (0.758)
huits (0.83) <0.005,<0.005 <0.05,<0.05
Madera, CA X N n-Pareil nutmeat 340.7 60 <0.003,<6.005 NA
1999 (0.751)
hulls (0.84) 0.037,0.041 <{.05,<0.05
Terra Bella, CA X “armel rutmeat 339.8 61 0.006,0.007 NA
1999 (0.749)
hutls (0.84) 0.062,0.066 <0.03,<0.05
TABLE C.4. Summary Hf Residue Data from Crop Field Trials with Flumioxazin.
Commodity Total Applic PHI Residue Levels (ppm)
Rate, {days)
gai/A - -
(lb ai/A) il Min. Max. HAFT Median Mean Std. Dev.
(kg ai‘ha) (STMdR) | {STMR)
Flhimioxazirn
nutmeat 340 60-61 10 <(.005 0.007 0.0065 0.0025 0.0036 0.0017
0.75
huils 50.84; 10 <0.005 0.041 0.039 0.0305 0.0299 0.0213
nutmeat 682 60 2 0.006 0.007 0.0065 0.0065 0.0063 0.0005
15
hulls ((1.69)) 2 0.487 0.617 0.552 0.552 0.552 0.063
1-OH-HPA
hulls 340 60-61 2 <(+.005 <0.005 <0.005 <0.005 <0.005 ]
{0.75)
(0.84)
682 60 2 <0.003 <0.005 <(.005 <0.003 <0.005 0
(1.5)
(1.69)

* HAFT = Highest Average Fiele Trial.

P Barcode D284045 /MRI : No. 45375505
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Fiumioxazin/59639-RR0O/129034/Valent USA/59639
DACO 7.4.1/OPPTS 860.1500/0ECD IIA 6.3.1, 6.3.2, 6.3.3 and IITA 8.3.1, 8.3.2,8.3.3
Crop Field Trial - Almond

D. CONCLUSION

The submitted studies are adequate to determine the residues of flumioxazin on almond
nutmeats and hulls as a result of the of the use pattern. '
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